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| If you could only watch us 
m6 Gre Hing a aa 


If you could only see the things that are going on behind that 
door of the modern plant dedicated exclusively to boiler safety 
devices, you would know once and for all time why you are 
given so much more per dollar in McDonnell products. 


You would see everything modern tooling techniques can 
contribute to “mass precision”—in automatic machining meth- 
ods, in multiple spindle drilling, in advanced assembling steps. 
You would see close-limit gauging of parts in each phase of 
production. You would see final testing of products far more 
searching than ever given to products of this kind. 


Some day we hope to have the pleasure of showing you these 
procedures that are only touched upon in the accompanying 
photographs. But in the meantime a thorough inspection of 
the McDonnell product will show you what this intensive 
specialization means ... in finer workmanship ... in better 
materials ... in painstaking refinement reflected in every single 
detail that spells unapproached value. 
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Promptly available for immediate needs— 


No longer is it necessary for you to accept. substitutes for 
McDonnell quality. Thanks to large scale production in this 
modern plant, we havé now caught up with our orders to the 
point where your current needs can be supplied. Ask for new 
(Aug. 1) Condensed Catalog and Price List. 


McDONNELL & MILLER, INC., 1316 Wrigley Bidg., Chicago 11, ill. 
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A RETURN LINE VACUUM PUMP 
THAT CUTS HEATING COST. 


This unusual pump needs no electric current, 
cutting out greatest item of pump operating 
expense. 

More important, this pump insures absolutely 
uniform circulation in system. That means con- 
tinuous steam economy. 


Simple, compact, one moving element, no 
wearing parts, no internal lubrication. Bulletin 
No. 203 gives the facts. Your copy is waiting. 


THE NASH ENGINEERING COMPANY 
SOUTH NORWALK, CONNECTICUT, U. S. A. 
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This view of the exterior of the hotel 
(photo taken from eighth floor set- 
back) shows the air risers in the cen- 
ters of the bays 


Air Conditioning a Vital Part 
of Architectural Design 


Ax OUTSTANDING example of post- 
war construction—both archi- 
tecturally and mechanically—is the 
Terrace Plaza hotel building, now 
under construction in Cincinnati 
for Thomas Emery’s Sons, Inc., of 
that city. It typifies the complexity 
of present-day building, which 
makes imperative close coordination 
between engineer and architect—a 
sharp contrast to the frequent and 
unfortunate architectural practice 
not so many years past of design 
with little or no consideration for 
the problems of the mechanical en- 
gineer. The variety and extent of 
mechanical equipment—particular - 
ly air conditioning and refrigera- 
tion—required in present-day con- 
struction have made its considera- 
tion a vital part of overall good ar- 
chitectural design. 


Hotel on Top of Store 


From an architectural standpoint, 
the basic conception and design of 
this building are unique, since the 
building is a combination of hotel 
and department store—with the 
hotel unit, 10 stories in height, lo- 


H. C. Hoffmann, Project Manager, Carrier Corp., 


Analyzes Requirements of Cincinnati’s 


Terrace Plaza Hotel Building 


cated on a seven story department 
store monolithic base [see illustra- 
tions on front cover.) This combina- 
tion was the direct result of an in- 
tensive study made by the archi- 
tects and the owners to determine 
the type of building best suited to 
the site and which would provide 
the greatest return on the initial 
investment. A combination office 
and department store building was 
considered but rejected when a 2 
per cent greater return was indi- 
cated by the choice of the hotel- 
department store arrangement. The 
location of the hotel, with its main 
lobby on the eighth floor, is aclear 
defiance of traditional hotel design, 
but is a practical solution since the 
department stores obviously re- 
quired the ground level location. 
The two main units of the build- 
ing, while coordinated in design, 
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were each studied as separate prob- 
lems and treated to serve efficiently 
the purposes intended. For exam- 
ple, in the lower section of the 
building, to be occupied in the main 
by Bond Stores, Inc., and J. C. Pen- 
ney Co., it was recognized that win- 
dows above the first floor would 
have no purpose since the value of 
the light received from windows 
would be negligible—even detri- 
mental—and the windows would 
serve only as backdrops for store 
fixtures. As a result, the facades of 
this building are windowless and 
thus present a striking appearance 
of simplicity, broken only by the 
outside air intakes located on the 
long side of the building. This func- 
tional windowless construction was 
made possible only through the use 
of improved modern lighting tech- 
niques combined with the applica- 
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tion of comfort air conditioning. 

The hotel unit, on the other hand, 
was treated in the opposite manner. 
Here the view and natural light are 
important, both in the public spaces 
and in the private guestrooms, and 
hence in this portion of the building 
the maximum use of glass was 
made. Each hotel room has a “pic- 
ture” window 10 ft wide to afford 
maximum light and view. Iu the 
eighth floor public space sections, 
almost continuous glass is used, and 
the climax is reached in the circu- 
lar penthouse restaurant, the walls 
of which are constructed entirely of 
glass. 

The blank wall of the lower de- 
partment store unit has been given 
architectural interest by the use of 
Norman size brick (oversize 12 x 4 
x 2 in.) with all joints aligned ver- 
tically, thus resulting in an unusual 
effect. Each fifth course is of spe- 
cial brick, approximately twice as 
large as the standard brick, thus 
furnishing a header course and at 
the same time making the finish 
appearance identical with all other 
courses. 

Maximum use of glass is also evi- 
dent in the treatment of the first 
floor of Bond, which is an example 


Here is a typical hotel floor showing 
air and water risers for the air condi- 
tioning system 
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A HOTEL AND DEPARTMENT store—with the 10 sto: hotel 
unit on top of a seven story department store base—.. {}, 
unique scheme for the Terrace Plaza project under cons}; \ctio, 
in Cincinnati. A complete discussion of air condition): ,,. 
quirements and how they are being met is given here |) \, 
Hoffmann, who is in charge of all air conditioning, re(;jge;,. 
tion, and ventilation for the structure. Many ideas for ).)stwa, 


construction are included 


of the modern open store front de- 
sign used to stimulate interest on 
the part of passersby and thus in- 
crease sales. This area has a two 
story show window, as well as an 
unusual lighting system which in 
effect serves this sales floor with one 
light, thus creating maximum uni- 
formity of lighting with absence of 
shadows. 

An unusual feature of the build- 
ing is the open air terrace dining 
space provided by the roof setback 
of the department store. It is from 
this terrace that the building takes 
its name. This area also serves as 
an open air skating rink during all 
seasons of the year when the weath- 
er is such that outdoor dining is not 
feasible. 

The block upon block design of 
the entire building ends in the 
block containing the penthouse 
kitchen, exhaust fans, and elevator 
machinery—together with the ma- 
sonry enclosure of the cooling tower 
which serves the air conditioning 
system. This tower is thus not visi- 
ble in elevation and the unsatisfac- 
tory appearance which often re- 
sults from the use of exposed cool- 
ing towers is avoided. 


Air Conditioning Design 

Problems 

This building offers a great di- 
versity of space uses, primarily be- 
cause of the combination of hotel 
and department store. These uses 
range from the cafeteria in the sub- 
basement through the department 
stores and beauty parlors, small 
shops (including barber, jewelry, 
shoe, and drug stores on the first 
floor and in the basement), lobbies 
and arcades, eighth floor cocktail 
lounge, lobby and hotel dining 
rooms, to the hotel guestrooms and 
Gourmet restaurant and kitchen in 
the penthouse. 

Combinations of spaces on a com- 
mon air conditioning system there- 
fore had to be made with study and 
care if satisfactory operation was 
to result. Combinations, however, 
were a paramount necessity in or- 
der to reduce to a minimum the 
valuable floor space occupied by the 
air conditioning apparatuses. Vital 


in the study of this grouping wa; 
the time element of length of oper. 
ation, which varies from approxj- 
mately 8 hr for the departmen; 
stores to 24 hr for the hote! guest. 
room system. 

In addition to the air condition. 
ing systems, a great variety of ven- 
tilation service is necessary, inc)yd- 
ing such spaces as kitchen areas jy 
the sub-basement, eighth floor ang 
penthouse, truck loading area jp 
sub-basement, and toilet exhausts 
throughout the building. Likewise 
the usual problem of disposa! of ex- 
hausts bearing odors to avoid short- 
circuiting to nearby air intakes re- 
quired solution. 

Threaded through these design 
problems, however, was the fortv- 
nate condition that the entire build- 
ing is to be maintained by one staff 
representing the owner. This fact 
made it possible to centralize and 
concentrate the total refrigeration 
required for the air conditioning 
systems, thus simplifying this phase 
of design. 


Air Handling Apparatuses 

With the exception of the smal! 
air conditioning unit in the pent- 
house, grouping and concentration 
of equipment resulted in a total of 
five air conditioning fan rooms |o- 
cated one each in the sub-base- 
ment, second floor, sixth floor, sev- 
enth floor, and eighth floor. Mis- 
cellaneous exhaust fans are located 
generally close to the areas served 
or in the penthouse, and not in the 
air conditioning apparatus rooms 

From the standpoint of air flow 
to and from the building, air intakes 
for the most part are on the north 
wall with general exhaust systems 
discharging on the south wall, and 
odor exhausts (such as kitchen ané 
bathroom exhausts) at the extreme 
top of the building. As a result, it's 
felt that an irreducible minimum 0! 
shortcircuiting will occur regardless 
of wind direction. 

Generaly described, the air han- 
dling apparatuses consist of 9 
separate fans ranging in capacity 
from 350 to 49,000 cfm, and driven 
by motors ranging in size from 4 0 
30 hp. The total connected {am 
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horsepower load is approximately 
500 and results in a total air circu- 
lation of approximately 1,200,000 


"The air conditioning systems serv- 
ing the stores and main hotel areas 
are conventional builtup appar- 
atuses which include steam preheat- 
ers and reheaters, filters, spray coil 
dehumidifiers, centrifugal type sup- 
ply and return fans, and face and 
pypass damper control. They are of 
especial interest, however, on two 
different counts. 

The first of these is the wide- 
spread use of electrostatic filtering, 
one of the largest single installa- 
tions of this filter medium for com- 
fort air conditioning purposes. The 
use of electrostatic filtering is justi- 
fied by the optimum air cieanliness 
which will result, thus reducing 
soiled merchandise in the store 
areas and decorating maintenance 
costs throughout the entire build- 
ing. 

The second feature of the air con- 
ditioning systems resulted directly 
from the use of this type of filtering 
and the requirement that all air be 
filtered at all times. To meet this 
requirement and use face and by- 
pass damper control properly, the 
normal practice is to employ filters 
in the bypass ductwork—which re- 
sults in a total filter area for any 
one apparatus in excess of total air 
volume supply requirements. This 
condition obtains because of the 
variation in flow resulting from the 
use of bypass control and the need 





Mockup enclosure for a typical air conditioning unit, 440 of which are used in 
the hotel guestrooms; they are built into the window stools 


for sufficient filter area for peak 
flow through both the coil and the 
bypass. Due to the relatively high 
cost of electrostatic filters, and in 
order to keep this cost to a mini- 
mum, a variation in apparatus lay- 
out was employed so that one por- 
tion of the filter serves a dual pur- 
pose. By means of an auxiliary re- 
turn air damper, this section acts 
as either a return air filter or an 
outside air filter, depending upon 


The guestroom window units have removable front panels for accessibility, with 
removable sections on each side for complete access to all piping 
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the season of the year and the 
amount of outside air that is taken 
for ventilation. In this way, ap- 
proximately 25 per cent extra filter 
area is saved and without sacrifice 
of humidity control, since return 
air only can be bypassed under this 
arrangement. 


With respect to the systems serv- 
ing the store areas, positive re- 
moval of air was imperative due to 
the vault type of construction with 
the absence of openings for exfiltra- 
tion. This has been accomplished 
by the use of return air fans with 
dampers in the ductwork between 
the discharge of the return air fan 
and the intake of the supply appar- 
atus, these dampers serving to spill 
air to the apparatus room as an ex- 
haust plenum. This plenum is in 
turn exhausted by a multiple in- 
stallation of propeller type fans lo- 
cated in the south wall. Due to the 
variable outside air requirements, 
this spill and exhaust are likewise 
variable and accomplished by posi- 
tioning of dampers in conjunction 
with the cutting on or off of the spill 
exhaust fans. This method of posi 
tive air removal is coordinated with. 
the various toilet and other ex- 
hausts from the air conditioned 
areas to assure a positive supply of 
outside air for proper ventilation of 
these spaces. 


In order to group certain areas 
with respect to the air conditioning 
apparatuses, it was necessary to em- 
ploy reheat control in a few in- 
stances. This was considered an 
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This chart shows the refrigera 


down for the Terrace Plaza hotel building 


economical solution due to the lesser 
floor area required by this method 
compared to separate apparatuses 
and because steam is available at all 
times—since it must be generated 
in the summer for use in the vari- 
ous kitchens. An example of a re- 
heat system is the apparatus serv- 
ing the small shops and arcades in 
the center of the building located in 
the basement and first floor and in- 
volving a total of eight distinctly 
separate spaces. For the most part, 
however, face and bypass controls 
are used with reheat in sequence to 
prevent overcooling at light loads 
and maintain satisfactory humidity 
at this condition. 


Hotel Guestroom System 


The 400 hotel guestrooms are air 
conditioned by means of 440 window 
units which are built in to the 
guestroom window stools and have 
removable front panels for accessi- 
bility. Additional removable sec- 
tions on each side of these panels 
are provided for complete access to 
all branch air and water piping. 
This design is an excellent example 
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tion requirements and air conditioning load break- 


of the coordination between the ar- 
chitect and the engineer which is 
typical of the entire building. 


The primary apparatus for these 
rooms is located on the seventh floor 
and serves to filter, and to humidify 
or dehumidify (according to sea- 
son), the outside air which serves 
the guestroom units. This outside 
air is fed to the units through dis- 
tributing headers which run in the 
ceiling of the main hotel areas on 
the eighth floor and which connect 
to vertical conduit risers located one 
each in the middle of each bay. 
This outside air is fed to the guest- 
rooms in constant quantity at all 
times and is in turn a source of ex- 
haust for the individual bathrooms, 
thereby isolating each guestroom 
and making impossible the trans- 
mission of odors from one room to 
another. 

The outside air enters the units 
through nozzles at a velocity of ap- 
proximately 4000 fpm and thus cre- 
ates an induced flow of air from the 
room in a ratio of three volumes to 
one. This recirculated air passes 
over the unit water coil. Return 


ductwork is not required sin > ro. 


turn air is not used. 
The circulating pumps the {y;. 
nish cold or warm water (d: Jeng. 


ing on the season) to the w ndoy 


units are located in the s enth 
floor apparatus room also ani feeg 
through the eighth floor ceiling j 
vertical risers with the retur: < 9). 
lected in the 18th floor ceiling .pace 
Individual control of space te mper- 
atures in the various guestrooms \ 
provided year ‘round by the mody- 
lation of these water temperatures 
and by the control of the fioy 
through the individual guestroom 
unit coils to accomplish maximum 
flexibility of space temperature a: 
the command of the room occupant. 

The hotel corridors are cooled ang 
ventilated by a separate system of 
supply and exhaust to prevent fur- 
ther the interchange of air betweep 
the guestrooms and also to elim- 
inate the stagnant condition tha: 
would exist in the corridors withou 
such ventilation. 

By means of this conduit air con- 
ditioning system with its system of 
vertical distribution, all horizonta! 
ducts are eliminated from the 
guestroom floors thus permitting 9 
ft, 9 in. floor to floor dimensions 
Inasmuch as the overall height of 
this building was limited by zoning 
ordinances, this made it possible to 
build 10 floors of guestrooms, which 
would not have been possible if hori- 
zontal distribution had been em- 
ployed. : 


Refrigeration for Air 
Conditioning 


Load calculation studies indicated 
a total capacity requirement for re- 
frigeration of approximately 150 
tons. Roughly, this 1500 tons con- 
sists of 1000 tons for the lower block 
involving the department stores 
and 500 tons for the hotel proper 

The diversity of space uses indi- 
cated the need of wide range capat- 
ity variation—from the extremely 
light load of the hotel guestroom 
system at night and in late fall and 
early spring td the peak total load 
of 1500 tons. 

To meet this need, three centrifu- 
gal refrigeration machines are used 
with capacities of 250, 550, and 70 
tons. These machines use Carrent 
No. 2 as a refrigerant and are driven 
by wound rotor motors of 250, 60 
and 700 hp respectively, each con- 
trolled by a starter with five bal- 
anced points of speed variation. A! 
three machines are interconnected 
in a main chilled water piping 100? 
in the sub-basement refrigeration 
room. The combination of the val 
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able speed motors and the ability to 
cut machines of different capacities 
in and out of service provides ex- 


treme flexibility to meet the incre- 
ments of load from minimum to 


maximum. 

The multiple refrigeration ma- 
chine installation also affords a 
measure of standby protection as 
c to a single unit, which is 
important particularly to the sys- 
tems serving the windowless portion 
of the building. A shutdown would 
be highly unsatisfactory in these 
areas because the heat from lights 
and people, with ventilation only, 
would result in uncomfortable con- 
ditions in a very short time. 

The main chilled water loop is 
served by two 25 hp pumps with 
standby, thus furnishing flexibility 
in flow for this loop. The hotel sys- 
tems are fed by one 25 hp pump and 
the store systems by two 25 hp 
pumps, which draw upon and dis- 
charge back to this loop as a source 
of chilled water. The pumps for the 
hotel and stores are so arranged 
that the water quantities and ap- 
proximate head requirements are 
the same so that it was possible to 
cross-connect an additional 25 hp 
pump which serves as a standby 
common to both systems. The 
breakdown in chilled water flow is 
1600 gpm to the stores and 800 gpm 
to the hotel, thus making the total 
of 2400 gpm which can be cooled by 
the centrifugal machines from 57 F 
to 42 F for design peak. 

The separate pumping and chilled 
water circuits provided by this ar- 
rangement permit independent or 
joint operation of the hotel and 
stores systems as required to meet 
the difference in usage between 
these systems. With the use of face 
and bypass control at the air condi- 
tioning units, the decision was made 
to eliminate three-way valves, ex- 
cept in rare instances, thus stabil- 
izing the chilled water flow at all 
times once the various coils are bal- 
anced to obtain the flow required for 
peak load. Variations in main 
chilled water loop temperature will 
be made in accordance with a 
Schedule of outside wet bulb tem- 
peratures and will be regulated from 
the engineer's office in the sub-base- 
ment. : 

Condensing water is furnished by 
two 2250 gpm pumps which provide 
a total of 4500 gpm of water cooled 
by an induced draft twin tower of 
all steel construction from 95 F to 
85 F with 78 F wet bulb prevailing. 


A fire protection system of very recent 
design is used for the open escalators 
in the Penney store. It preserves the 
sales advantages of store escalators. 


A standby pump is also furnished 
for condenser water service. 


Modern ting Creates 
Special blem 


The use of modern lighting tech- 
niques with high wattage is general 
throughout the store areas and 
reaches a climax in the treatment 
of the Bond first floor area. 


The main lighting for this sales 
floor consists of fluorescent tubes 
totaling approximately 8800 lineal 
feet located in the space between 
the hidden plaster ceiling and the 
exposed ceiling of translucent glass 
construction. The result is that the 
sales floor receives its light, in effect, 
from one large fixture, 67 ft wide by 
90 ft long, involving a total electrical 
load of approximately 50,000 watts. 

In accomplishing this unusual 
lighting effect, special treatment 
was necessary inasmuch as the heat 
from the tubes is trapped in the 
ceiling space bounded by the plaster 
and the translucent glass. To ac- 
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complish this, the air conditioning 
supply ducts and a system of ex- 
haust were installed above the plas- 
ter ceiling with the exhaust con- 
nected to the space in which the 
lighting tubes are located. The air 
conditioning supply duct, by means 
of drop collars and pan type outlets, 
supplies approximately 5000 cfm of 
cool air to this lighting area which 
the system of exhaust removes to 
the outdoors. To serve the occupied 
area, additional supply collars run 
through the lighting space and con- 
nect to square type ceiling diffusers 
sized te furnish the _ required 
amount of air and also fit the pat- 
tern of the glass ceiling. The fan 
serving to exhaust from this light- 
ing tube area is also connected to 
the nine ballast cabinets which are 
required for this fluorescent light- 
ing and thus these cabinets are 
ventilated as needed to remove the 
heat generated by this ballast. 

By means of this special treat- 
ment, the ambient temperature at 
the fluorescent tubes is kept at ap- 
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proximately 85 F, which will result 
in long tube life. In addition, the 
main heat of the ceiling lights is re- 
moved at the source instead of being 
permitted to travel to the room 
which would in turn require consid- 
erably greater air volumes in the 
occupied area. 

While the light loads for most of 
the store areas average 4 to 5 watts 
per sq ft, which is higher than for 
most similar sales areas, this first 
floor area of Bond's store is a clear 
case of the absolute need for air 
conditioning with modern lighting. 
Since this space is also served by 
the two story window area, with 
open type show windows, the show 
window lighting is a part of the 
room load. In other words, by this 
new approach to show window 
treatment, it is not possible to cal- 
culate transmission only through 
show window partitions as is gener- 
ally true of most department stores. 
The net result is a lighting load of 
15 watts per sq ft of sales floor and 
a total refrigeration requirement of 
0.0093 tons per sq ft for this floor— 
vastly different from the 0.0030 to 
0.0040 tons per sq ft of a few years 
ago. 


Escalator Fire Protection System 


In the stores of this building, the 
normal systems of fire protection 
and control, incorporating sprin- 
klers and every means known to sci- 
ence to accomplish maximum pro- 
tection, have been employed. In- 
cluded among these methods are 
electronic eyes for smoke detection 
in return air and outside air duct 
systems, high temperature thermo- 
stats in return air ducts, and flow 
valves in the sprinkler system pip- 
ing. Anyone of these controls, when 
actuated, will shut down the supply 
fans serving the areas in which the 
abnormal condition exists. All of 
these standard controls are con- 


nected to a panel in the engineer’s 
office to acquaint him immediately 
with the situation. 

In addition to these systems, a fire 
protection system of very recent de- 
sign is to be installed for the open 
escalators in the J. C. Penney Co. 
store. To understand the need for 
this system, the purpose and past 
treatment of escalator systems must 
be understood. 

The twofold purpose of escalators 
in department stores is to facilitate 
transportation of customers from 
floor to floor, and to accomplish 
sales benefits as a result of the ele- 
vated view of the sales floor ob- 
tained by the customer while riding 
on the escalator. Due to the large 
openings required from floor to 
floor, a fire hazard is presented. 
This hazard has been recognized in 
many city ordinances which make 
it mandatory to close off escalators 
by partitions, thus removing the 
sales benefit feature upon which the 
cost of escalator installations is 
frequently justified. 

While new, the modern approach 
to this problem in the J. C. Penney 
Co. department store has been thor- 
oughly tested and has already re- 
ceived acceptance by inclusion in a 
number of city codes, including Cin- 
cinnati’s. Briefiy described, this 
system consists of the following: 

1) An exhaust ring of heavy gage 
welded black iron, with collar intake 
openings on the outside of the ring, 
is located around the escalator on 
each floor and is connected by 
branch ducts to a riser which in 
turn is run to an exhaust fan on 
an upper floor. 

2) At the connection of the 
branch duct to the riser, there is an 
automatic damper in the branch. 

3) “Rate of rise” thermostats are 
mounted just below the ceiling at 
the columns surrounding the esca- 
lator and on scattered columns in 
the adjoining bays. 


Ambient temperature at the fluorescent tubes is kept at approximately 85 F by 
means of air supply and exhaust for the space between the plaster and glass 
where the lighting tubes are installed 
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4) An auxiliary outside air , 


is located in an outside wal! 
top floor and provided with 
matic dampers. 


5) Special sprinkler heads ; 


cated around each escalat: 
tween the escalator proper a: 
exhaust air ring. This sprink): 
tem is furnished with pilot 
and is in addition to the sta 
sprinkler heads. 


If a fire occurs and the tem 
ture rise exceeds the rate of ri. 


ting of the thermostats, thes: 


mostats (by means of pneu: 
and electric control) operate to 


ake 
1 the 
uto- 


e lo- 
be- 
i the 


r Sys- 


eads 
dard 


pera- 


Set- 


ther- 
natie 


open 


the auxiliary outside air damper ang 
the branch damper for the floor on 
which the fire exists and also start 
the exhaust fan on the upper floor. 
The outside air enters the building 
through the auxiliary intake, passes 
down the escalator openings to the 
floor on which the thermostat and 
the fire are located and where the 
entire capacity of the fan is being 
exhausted. This exhaust creates a 
negative pressure on this floor to 
exhaust the smoke and prevent its 
flow to any other floor. Through an 
alarm bell and annunciator system 
in the engineer's office, the fire con- 
dition and its location are trans- 
mitted to his attention in order that 


action may be taken. 


If the fire spreads to the escala- 


tors proper, the sprinkler 


pilot 


heads release to set off a water cur- 


-tain surrounding the escalator. In 


this manner, smoke and fire are iso- 
lated in spite of the comparatively 
large floor to floor openings, an ex- 
haust is created to remove the 
smoke, and the sales benefits of the 


escalator system are retained. 


Commercial Refrigeration 


Due to the combination of kitch- 
ens on three levels, and cocktail bar: 
on two levels, together with exten- 
sive drinking water refrigeration 
systems, a considerable amount o! 
commercial refrigeration was re- 
quired. As opposed to the brine cir- 
culating systems formerly used, the 
more modern approach of direct ex- 


pansion has been followed 


with 


compressors grouped for maximum 
efficiency-in the vicinity of the box- 
es and spaces to be refrigerated. 
There are 45 different refrigerated 
spaces, ranging from a 3 cu ft 
reachin box to a 910 cu ft wine 
room, the latter being located in the 
penthouse to chill wines for the pa- 
trons of the Gourmet restaurant. 
Twenty “Freon” condensing units 
serve this commercial refrigeration 


duty. 
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The separate pumping and chilled water circuits permit independent or joint 
operation of the hotel and stores systems as required to meet the difference in 


usage 


When the further complications 
are added of a skating rink on the 
eighth floor terrace, window heating 
for the two story first floor window 
of Bond, panel heating for the 
Gourmet penthouse restaurant, and 
a multitude of other space tempera- 
ture control problems, it can be 
seen that this building is an out- 
standing example of the tremen- 
“ous part that air conditioning and 
refrigeration play in modern build- 
ing design. Likewise, it is evident 

at extremely close cooperation be- 
ween engineer and architect must 
be the rule in order to insure satis- 
factory performance. 


nereased Im 
Air Co 


It is reasonable to expect that the 
ole of the air conditioning and re- 

geration engineer will grow rather 
nan diminish as the requirements 


nee of 


of modern buildings for space tem- 
perature control increase. It seems 
clear that postwar construction, as 
exemplified by the Terrace Plaza 
hotel building, has ushered in an 
era in which the profession will as- 
sume increasing importance in the 
field of building design and con- 
struction. 

The Terrace Plaza hotel building 


was designed by the architectural 
firm of Skidmore, Owings and Mer- 
rill of New York City, with Jaros, 
Baum and Bolles, New York City, as 
consulting engineers for air condi- 
tioning and refrigeration. The gen- 
eral contractor is Frank Messer & 
Sons, Inc., Cincinnati. Air condi- 
tioning and refrigeration equipment 
is being installed by Carrier Corp. 


NEW YORK UNIVERSITY OFFERS EVENING WORK 


A broad program of courses in 
building construction, air condi- 
tioning, and heating will be offered 
during the coming fall term by the 
division of general education of 
New York University, Washington 
Sq., New York 3, N. Y. They will be 
given in the evening and are in- 
tended primarily for men in the 
field; there are no formal pre- 
requisites for admission. 
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Among the subjects are construc- 
tion plan reading and estimating; 
building codes and contracts; basic 
heating and ventilating; air condi- 
tioning; air conditioning design; 
elements of refrigeration; and 
plumbing theory and codes. These 
courses are supplemented by a basic 
program in mathematics, physics, 
and technical drawing for those not 
prepared for advanced work. 





Kalman Steiner Reviews Tight Coal, Oi! ani 
Gas Situations, Gives Suggestion; 
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FUEL FORECAST 
,. and What To Do About It 


News REPORTS forebode a fuel 
scarcity for the coming winter. 
Limited supply, transportation diffi- 
culties, and unprecedented demand 
may combine to create as tight a 
fuel situation as existed at the peak 
of wartime exigency. 


Fuel users should review carefully 
the factors that affect their fuel 
requirements and utilization for the 
next 12 months. Common prudence 
dictates that analysis be made of 
the circumstances governing the 
supply, and of the steps that can 
and should be taken to conserve it 
—and that preparation be made for 


attaining a flexible condition in 
plant and building operation from 
the viewpoint of fuel utilization. 
Here is a brief summary of the fuel 
situation, based upon latest avail- 
able data from the Bureau of Mines 
and other authorities. 


Bituminous and Anthracite 


For the first seven months of 1947, 
production of bituminous coal (in- 
cluding lignite) was somewhat 
ahead of the same period for 1946, 
but last year production had fallen 
considerably below 1945. The figures 
for tonnage in each year are: 1945 


Plants having more than one boiler should consider the possibility of equipping 
one for burning coal, the other for burning oil. A bit of planning now may pay 


dividends this winter 
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—329,807,000; 1946—280,041,000: 1947 


—343,028,000—in each case throug 
July. Comparable export 

are not yet available, but it is wel! 
known that we send a great dea! o/ 
coal abroad. During 1945 we ex- 
ported 28 million tons. For the sam: 
year our own consumption totaled 
almost 560 million tons, making a 
grand total of 588 million tons used 
or exported. Yet, for that year we 
mined only 577.6 million 
meaning we must have drawn 
heavily on stockpiles, since our im- 
perts of coal are negligible. Henc 
it cannot be expected that bitv- 
minous coal will be plentiful during 
the coming winter. 


The picture for anthracite i 
much worse. For the firs? seve 
months this year production was of 
7.2 per cent from last year-—t 
country mined 30,380,620 t 
through August 2, a decrease fro 
the same period last year of 2,374.02! 
tons. Of total anthracite shipmen' 
from the mines, steam sizes (buck- 


wheat and smaller) constitute abou 
40 per cent. 


Petroleum and Fuel Oil 


The petroleum and fuel oil situs 
tions seem to offer baffling aspecé 
to many persons, and yet it has rt 
peatedly been stated by authorities 
that there is no shortage in sup 
of crude oil or refined products bu! 
that there does exist a tempora) 
shortage in transportation faciliue 
—particularly in the north centre 
states—and the contemporary ts” 
steel supply does not offer quick 
lief in the form of new tank ca" 
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and new long-distance pipe lines. 

According to the Bureau of Mines, 
the total demand for all petroleum 
products averaged 5.87 million bar- 
rels daily for the first four months 
of 1947 compared with 5.25 million 
for the same period in 1946—an in- 
crease of almost 12 per cent. If the 
potential demand for the remainder 
of the year is to be met, refinery 
capacity and transportation facili- 
ties must be operated at maximum 
levels. Crude runs to stills reached 
a record level of 5 million barrels 
daily in July 1945. Actual runs in 
the first quarter of 1947 averaged 
48 million and probably have 
approximated 4.9 million in the 
second quarter. The difference be- 
tween demand and refinery runs 
represents imports and transfers 
from crude stocks as residual fuel 
oil. 

The percentage yield of residual 
fuel oil from refined petroleum in 
1946 was about 24.9, off 23 from 
1945. The highest percentage yield 
recorded was 29.2 in 1943; over the 
past 15 years it has varied between 
that high and a low of 24.3 (1940). 
During 1946, production and imports 
of residual fuel oil exceeded demand 
and export by more than 11 million 
barrels. 


Natural and Manufactured Gas 


Data on natural gas production 
for 1946 and 1947 are not yet avail- 
able. Latest figures, for 1945, show 
steadily increasing use of that valu- 
able fuel. Production in 1945, total- 
ing 3,918,686 million cu ft, exceeded 
1944 by almost 6 per cent, which 
latter year itself had exceeded 1943 
by close to 9 per cent. In fact, each 
year the amount of natural gas 
used has shown an increase. This 
pyramiding apparently has brought 
a not unexpected result—the ulti- 
mate capacity of existing transpor- 
tation facilities (pipe lines) has 
been reached. In many localities, 
gas utilities are declining to accept 
new customers, and are limiting the 
amount that may be used by some 
classes of existing customers. 

The number of commercial con- 
Sumers of natural gas during 1945 
increased 5 per cent to a total of 
889,000, of which 755,000 used 100 
per cent natural gas while the re- 
mainder used a mixture of natural 
and manufactured gas. Of the total 
production of 3,918,686 million cu ft 
of natural gas, commercial users 
burned 6 per cent. The remainder 
Was distributed as follows: domestic, 
15; oil and gas fields, 24; carbon 
black, 11; petroleum refining, 9; 
central station generating plants, 


COULD BE that the fuel situation this winter will be as tight as 
at anytime during the war, judging from predictions of various 
authorities. While fuel economy is a perennial subject (like 
housecleaning) it offers about the only way the individual plant 
or building can beat restricted fuel supplies. Kalman Steiner— 
member of HPAC’s board of consulting and contributing edi- 
tors, author of several books on fuels and their firing—who is 
with C. Hoffberger Co., gives practical suggestions for saving 
fuel, advises planning now for flexibility in changing from one 


fuel to another 


8; and miscellaneous, 27 per cent. 

Fuel economy is a perennial sub- 
ject. It comes up for annual discus- 
sion, somewhat like housecleaning. 
When its pressing and critical need 
is made manifest, when its crucial 
importance is stressed, and when its 
urgency is importuned, then every- 
one embarks upon a flurry of activi- 
ty, seeking every stray Btu that can 
be impounded. This feverish zeal 
usually lasts a week, sometimes as 
long aS a month. Then gradually, 
under the pressure of more immedi- 
ate problems of production, every- 
day operation and other routine 
affairs, it becomes more and more 
an academic topic, honored far 
more in the breach than in the ob- 
servance. 

Perhaps the chief difficulty in 
achieving genuine fuel economy is 
that the subject is tacitly assumed 
to be the concern of only one person 
—generally the plant or building 
engineer—whereas actually it 
should be everyone’s concern. It is 
commonplace to see signs hung 
around a building requesting that 
electric lights be snapped off when 
not needed. Why not similar re- 
minders for heat conservation? 


Fuel Saving Should Be 
Everyone’s Concern 


All occupants of a building ought 
to be equally conscious that win- 
dows are not to be opened when 
there’s steam in the radiators. 
Shippingroom employees are some- 
times prone to forget open doors 
even when heated air is being 
poured into the space. Persons work- 
ing overtime push thermostats to 
daytime temperatures, neglecting 
to restore them to night settings 
when leaving. Heat leaks like these 
cannot be spotted by a busy engi- 
neer. Perhaps a plant or building 
committee would be more effective 
in detecting such violations of fuel 
economy. And maybe the suggestion 
box, with suitable awards for appro- 
priate suggestions, could be used to 
good advantage in stimulating in- 
terest in a “save fuel” campaign. 

The lessons learned in wartime 
can be used to good advantage dur- 
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ing the coming winter. Fuel records 
for a given plant or building will 
reveal at what rate fuel should be 
used per degree day (or per some 
other unit). A fuel budget should 
then be set up, and the current con- 
sumption compared to previous ex- 
perience to observe whether the 
campaign is accomplishing results. 
A self-imposed rationing system 
may have to be adopted. One way 
or another, the sensible thing is to 
reduce fuel consumption below the 
normal. 


Fuel Economy Signifies 
Good Operation 


In the boiler room, fuel saving 
may become so trite a topic as to 
become commonplace —and, ulti- 
mately, unmeaningful. Were it rec- 
ognized that fuel saving can signify 
good operation in many diverse 
ways, or vice versa, it would add zest 
and interest to the appeal. 


One plant was experiencing much 
trouble with the melting of grate 
bars or tuyeres on an overfeed 
stoker. The chief engineer tried 
various coals, and seemed to think 
that because an occasional load of 
coal appeared to be less injurious 
than others, he would have to seek 
until he found some special coal 
suited to his peculiar furnace con- 
ditions. Not long after, the refrac- 
tory also began to disintegrate, and 
he was compelled to call in outside 
help. 

A hasty survey of conditions re- 
vealed that as his load had in- 
creased somewhat, so had the com- 
bustion rate. As a consequence, fur- 
nace temperatures were running 
high. Under his horizontal tubular 
boiler, the bridgewall was quite 
high; it had not caused trouble at 
low combustion rates but with 
higher heat release it acted as a 
baffle, preventing reflection of ra- 
diant heat into the under shell of 
the boiler. Furthermore, the fire- 
man had been carrying thick fuel 
beds, and in attempting to hold 
steam pressure had shaken clinker 
frequently, bringing glowing embers 
into direct contact with the grate 
bars. 


79 














CC a=. epee 6 








The combustion experts straight- 
ened this plant out in a hurry—low- 
ered the bridgewall, instructed the 
fireman to carry a thin fuel bed 
with a protective layer of ash on 
the grates, and instituted a proced- 
ure for manual setting of the 
damper with load changes. Within 
a few weeks the chief was able to 
report that his grate bars were 
holding up well and that—unex- 
pectedly—his fuel consumption had 


dropped. 


Investigate Rapid Refractory 

Decay 

Rapid refractory decay should 
always be investigated from the 
viewpoint of improper operation, as 
well as from the possibility of poor 
quality or bad installation of re- 
fractory. The trouble may be due 
to low settings, short fireboxes, 
high bridgewall, improper air dis- 
tribution, or a number of other fac- 
tors that govern combustion phe- 
nomena. It is almost a truism that 
any remedial steps taken to length- 
en refractory service will almost 
invariably be accompanied by im- 
provement in fuel economy. 

Baffles constitute another threat 
to efficiency; their breakdown allows 
shortcircuiting of combustion gases 
and consequent high stack temper- 
atures. Dry-back scotch marine 
boilers have a potential weak spot 
in the rear combustion chamber 
arch, because any cracks or other 
openings there permit entrance of 
air to cool the combustion gases. 
The same is true of the rear arch 
of a horizontal return tubular 


boiler. 


Restrict Air Flow Through 

Setting 

Much has been written about 
draft control, excess air, and the 
fuel waste that ensues when com- 
bustion regulation is slighted or 
overlooked. Perhaps one thought 
that has not been stressed suffi- 
ciently is that of restricting air flow 
through the boiler setting during 
the burner off cycle (i.e., when coal 
stoker, oil burner, or gas burner is 
shut off by the steam pressure limit 
switch), which can occur with some 
frequency during periods of light or 
moderate load. Where automatic 
controls cause intermittent starting 
and stopping, combined with modu- 
lation of firing rate, the fuel feed 
and air ports are usually at mini- 
mum before the complete shutoff 
occurs, but even this reduced air 
port setting will permit some air 
flow through the firebox and boiler 


tubes. 
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Fuel saving can signify good operation 
in many diverse ways, and vice versa 


It is possible (and modern systems 
usually include this feature) to in- 
corporate some method of closing 
the uptake damper almost com- 
pletely, or of swinging open a large 
check damper attached to the 
breeching, in order to minimize this 
loss of heat from cooling of the idle 
boiler and setting. But when it is 
used, this feature must also provide 
some means of locking out the fuel 
feed until the draft has been re- 
established when the control system 
again calls for steam. 


Clean Tubes Aid Fuel Economy 


Tube cleaning is possibly the next 
most important contributor to fuel 
economy. Most operating men form 
the habit of performing it at certain 
intervals—perhaps weekly, or if the 
plant has but one boiler, at less 
frequent intervals. Too often, the 
signal that tubes need cleaning is 
the inability to hold up steam pres- 
sure. Even in those plants where 
cleaning is performed regularly, 
some soot will coat the tubes be- 
tween cleanings, and a noticeable 
rise in stack temperature occurs 
toward the end of the interval be- 
tween cleanings. 

To prevent this loss, a soot blower 
is the simplest answer—short of 
daily cleaning with a tube brush. 
Where soot blowers are installed, 
the tubes can be blown at the end 
of each shift, in which cases careful 
records show a consequent fuel 
economy. Low pressure plants of 
course cannot use steam for soot 
blowing, but compressed air makes 
a good substitute. In oil or gas fired 
plants, soot should be blown only 





while the burners are on, to zit, 
immediately any soot blown i: 5 th 
firebox. Otherwise, a quan: y , 
soot might accumulate in a ho fire. 
box during the absence of  irec; 
flame and ignite suddenly to rea, 
a pressure in the firebox. 


Load Factors Are Importa) ; 


Load factors bear an importap: 
relationship to fuel consumiptioy 
Most boilers develop their bes: ef. 
ciency when operating at or some. 
what above nominal rating. Hen. 
in plants having more than or, 
boiler, it is generally better to A»; 
the minimum number of boilers tha: 
will carry the load—one fully loadeg 
boiler is more efficient than iy 
partly loaded boilers, and so o 

Adjustment of the firing rate op 
any one boiler justifies carefy) 
checking, for the air-fuel ratio se)- 
dom is in equal proportion through. 
out the entire firing range. Assum- 
ing that the ratio is most nearly 
correct at maximum rate, the fue! 
feed and the equivalent air suppl 
should be set to the rate that wil! 
keep the controller as nearly open as 
possible to carry the average load 
In other words, assuming a case 
where a 150 hp boiler is carrying a 
load that reaches a peak of 160 hp 
but averages about 115 hp, it would 
easily be possible to set the con- 
troller for a maximum of perhaps 
200 hp, whereby the stoker or other 
fuel burner would quickly raise 
steam pressure to maximum and 
then throttle down to a firing rate 
well below the controlled maximum 
In all likelihood, the consequent air- 
fuel ratio would then be less accur- 
ate than if the controller were set 
for a maximum of 160 hp, which 
would require the controller to re- 
main more nearly wide open 2! 
average load instead of throttling 
down toward minimum. 


Plan Now for Fuel Flexibility 


Where conditions permit it, the 
plant operator should augment the 
flexibility of his fuel burning facill- 
ties. Plants now burning only gas 
can easily arrange for combination 
gas and oil burners, and vice versa 
Plants having more than one boiler 
should consider the possibility 0 
equipping one for burning coal, the 
other for burning oil, etc. 

Some types of boilers may perm 
of dual firing of coal and oil, possi- 
bly with the coal grate or retort a 
the front, and the burner nozzle 4! 
the rear. A bit of ingenuity and 
planning displayed now may pay Dig 
dividends during a critical fue! sup- 
ply period next winter. 
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STAINLESS STEEL PIPING 


Why and Where to Use It 


_D. Mattimore, Chief Engineer, Product Engineering & Research, 


ube Turns, Inc., Explains Applications, Standardization 


ne reEasSONS for using stainless 
teel piping vary with the industry 
and the service requirements. Five 
major reasons may be assigned: (1) 
to provide sanitary conditions, (2) 
to avoid contaminating the product, 
(3) to prevent corrosive attack, (4) 
to obtain adequate impact resist- 
ance at low temperatures and suffi- 
jient creep strength at high tem- 
meratures, and (5) to hold certain 
juids such as hydrogen. 











‘hy Use Stainless? 


The first reason is to provide sani- 
tary conditions; there are many 
dairy, food, and drug industries 
which by their nature require ster- 
ile piping. Stainless steel, by virtue 
of its ability to take and retain a 
igh polish, lends itself admirably 
to such purposes. A further consid- 
eration is that any slight corrosion 
products which may form on stain- 
less steel are nontoxic. 


The second reason for using stain- 
less is that there are many processes 
where it is absolutely essential that 
he fluid handled should not be con- 
aminated. Even relatively minor 
orrosion of ordinary steel or non- 
errous pipe has been found to dis- 
olor fluids or change their taste. 
he action of the contaminating 
orrosion products may be direct, as 
by discoloration due to iron rust, or 
indirect as by serving as a catalyst 
0 effect chemical changes produc- 
g clouding, sludging, etc. Such 
ontamination may easily spoil the 
forts of a manufacturer to main- 
the quality or attractiveness of 
product. 

The third reason is to secure re- 
sistance to corrosive attack. In 
hemical industries there are many 
luids which rapidly attack carbon 
steel and other ferrous materials. 
Onferrous alloy pipe materials 
meet the requirements in some 
ases but in others are affected also 
04 greater or less extent by corro- 
sive attack. Hence from an overall 































standpoint, even though stainless 
steel initially is more expensive, it 
frequently is less costly in the long 
run. Reduction in plant shutdown 
time, replacement, and mainte- 
nance costs all must be taken into 
account in such an evaluation. 

The fourth reason is to obtain 
adequate impact resistance at low 
temperatures and sufficient creep 
strength at high temperatures. In 
this rapidly expanding technical 
era, processes of various types are 
going to lower and lower subzero 
temperatures on one hand and to 
higher and higher elevated temper- 
atures on the other. In many such 
processes, stainless is useful by vir- 
tue of its remarkable retention of 
impact resistance at low tempera- 
tures and its relatively good creep 
strength and excellent oxidation re- 
Sistance at high temperatures. 

The fifth and final reason is re- 
lated to the ability to hold hydrogen 
and certain other fluids which tend 
to penetrate through ordinary 
steels. Under high pressure, high 
temperature conditions, hydrogen 
penetrates in along the grain boun- 
daries of ordinary steels and causes 
them to become embrittled. It may 
be of interest in this connection to 
mention that in an installation de- 
signed to handle hydrogen at 10,000 
psi and 900 F, forged stainless steel, 
type 316, is considered the minimum 
grade that should be used. 

There are three basic types of 
Stainless steel: martensitic—hard- 
enable straight chromium steels 


used for cutlery, valve trim, and 
turbine blades; ferritic—nonhard- 
enable straight chromium steels for 
certain corrosive conditions where 
the use of nickel is undesirable; 
austenitic—18 per cent chromium— 
8 per cent nickel steels for general 
corrosion resistance, with addition 
of molybdenum and other elements 
for special purposes. This review of 
stainless steel piping is limited to 
the austenitic type. 


Types of Stainless 


Of the many varieties of austen- 
itic stainless steels which are more 
or less available for special pur- 
poses, three types have been found 
to have general application. A sur- 
vey of industries which have made 
extensive use of stainless steels and 
of pipe and fitting manufacturers 
has shown that these three—type 
304, type 347 and type 316—should 
serve 95 per cent of industry’s re- 
quirements. Accordingly, it is the 
intention of the pipe mills and weld- 
ing fitting manufacturers to carry 
these three types in stock. The spe- 
cified chemical compositions of 
these three types are given in Table 
1. 

Type 304 is the common stainless 
steel, frequently referred to as 18-8, 
meaning 18 per cent chromium, 8 
per cent nickel. As may be noted in 
Table 1, there are minor differences 
in the method of specifying chemi- 
cal compositions for each type in the 
AISI list and in ASTM specifications 








THE RAPIDLY increasing demand for stainless steel piping has 
posed new problems for the piping designer and contractor. The 
author reviews reasons for the use of stainless steel in different 
applications and discusses the standardization of types 304, 347, 
and 316 as meeting the needs of 95 per cent of industry. Subse- 
quent articles will cover selection of joints, preparation of joints 
for welding, welding processes, and heat treatment after welding. 
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for pipe, tubes and flanges, but sub- 
stantially the same compositions are 
obtained under all the specifica- 
tions. The important thing to know 
about type 304 is that its carbon 
content is limited to 0.08 per cent 
maximum, and the chromium is 18 
per cent minimum. The reason is 
that the carbon and chromium con- 
tents of 18-8 type stainless steels 
have a strong influence on their re- 
sistance to corrosive attack after 
welding or in prolonged service at 
high temperature. 

Type 347, the next most common 
of the three types, is for practical 
purposes identical with type 304, 
with one exception. It has colum- 
bium added to it in an amount 
roughly 10 times the amount of car- 
bon, which in round figures would 
be 0.8 per cent; the purpose of this 
addition is to stabilize the steel dur- 
ing welding or during service at 
high temperatures. 

What is meant by stabilization? 
Stainless steel, unless stabilized, has 
an unusual property under the in- 
fluence of temperature. In the tem- 
perature range of 800 to 1600 F there 
is a tendency for the carbon to 
“precipitate” even though it be 
present in the steel in such a small 
amount as 0.08 per cent and uni- 
formly distributed throughout the 
grains. Precipitation means that 
under the influence of temperature, 
the carbon is rejected from the 
grains, in the form of chromium- 
rich carbides, to the grain boun- 
daries. This impoverishes the grains 
of their chromium content at their 
boundaries, thus reducing their cor- 
rosion resistance. It might be noted 
here, that this is the principal rea- 
son for maintaining the carbon con- 
tent as low as possible, since the 
higher the carbon content, the more 
precipitation will take place and, in 
consequence, the more the corrosion 
resistance will be affected. 

In addition, this precipitation of 
chromium carbides causes the metal 


to become brittle to a considerable 
extent, so that under the influence 
of high stress it may crack along 
the grain boundaries, particularly if 
shock or impact is involved. Colum- 
bium has a greater affinity for car- 
bon than does chromium and hence 
when columbium, to the extent of 
10 times the carbon content of the 
steel, is added, it strongly mitigates 
the tendency to formation of objec- 
tionable chromium carbides which 
migrate to the grain boundaries. 
However, to obtain the full benefit 
of the columbium addition and fully 
inhibit the carbide precipitation ac- 
tion, it is necessary to subject the 
steel to a stabilizing heat treatment 
which will be described in a later 
article. Many users employ the 
stabilizing heat treatment for se- 
vere applications. For a majority of 
piping services type 347, without the 
Stabilizing heat treatment, should 
provide adequate freedom from the 
intergranular corrosive attack which 
is associated with carbide precipita- 
tion. 

The third austenitic material 
most frequently employed is type 
316 which differs from the two pre- 
vious metals principally in that 
some of the chromium is replaced 
by molybdenum. Its normal com- 
position is such that it has 2 to 2% 
per cent molybdenum added to it. 

Molybdenum has two effects. First, 
it helps to stabilize the steel some- 
what against precipitation, although 
it is not nearly so effective as colum- 
bium is in that respect. Second, and 
more importantly, it greatly in- 
creases the corrosion resistance to 
some fluids. As a result, there are 
many applications where type 316 is 
far superior to either types 304 or 
347. In addition, molybdenum has 
the effect of increasing the high 
temperature properties of the metal 
so that type 316 would be selected 
for severe service, such as handling 
hydrogen at 10,000 psi, 900 F, as was 
mentioned previously. 


Table 1—Chemical Composition of Stainless Pipe and Welding Fittings 








Cc Mn i “Si Cr Ni Mo Columbium 
Max Max Max Min 

AISI—Type 304 ......s.sececeees 0.08 2.0 1.00 18.0-20.0 8.0-11.0 
ASTM—A158, Grade P8a 
and A213, Grade T8 ............ 0.08 20 0.75 18.0-20.0 8.0-11.0 
ASTM—A182, Grade F8 ......... 0.08 25 050 17.0min 8.0 min 
AISI—Type B47 ....ccscsecesees 0.10 20 100 17.0-19.0 9.0-12.0 10x C* 
ASTM—A158, Grade P8d 
and A213, Grade T19 ........... 0.08 20 0.75 17.0-20.0 9.0-13.0 10x C* 
ASTM—A182, Grade F8c ....... 0.08 25 085 17.0min 9.0 min 10x C* 
AISI—Type 316 ......---.ssee0s 0.10 2.0 1.00 16.0-18.0 100-140  1.75-2.75 
ASTM—A213, Grade T20 ....... 0.08 20 0.75 16.0-18.0 11.0-140 2.0 -3.0 
ASTM—A182, Grade F8m....... 0.08 25 085 170min 10.0min 2.0min 





*Columbium—minimum of 10 times actual carbon content, 1.0 per cent maximum. 
AlISI—American Iron and Steel Institute, Steel Products Manual—Section 24, May 1946. 
ASTM—American Society for Testing Materials, Standards, 1946—Part 1-A Ferrous Metals. 
C=carbon, Mn= manganese, Si=silicon, Cr=—chromium, Ni=nickel, and Mo=molybdenum. 
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The selection of the type o: aljoy 
to be used on a specific appli. tio, 
is not simple. Type 304 pipe pr. sep;- 
ly costs approximately $1.00 » | 
the price of type 347 is nearly 5 per 
cent greater and that of typo 31, 
about 45 per cent greater. Obvious. 
ly from the standpoint of initia! cog; 
alone, the choice is not to be made 
lightly. And yet in many n¢ ap- 
plications it is impossible for any. 
one to determine in advance which 
type will most economically sery, 
the purpose or, for that matte; 
whether any one of the three is syj;- 
able. The best solution is for th 
ultimate consumer to conduct a cor- 
rosion test in his own plant. Ip 
some cases, even this may not prove 
a complete answer to the problem 
since the process in question may 
vary in different parts of the sys- 
tem or from day to day. The point 
is that the purchaser of a stainless 
piping system must assume the ulti- 
mate responsibility for the fina! ma- 
terial selection. Neither the con- 
tractor, the fitting manufacturer 
nor the pipe mill should be expected 
to do so. 


Standardization of Pipe 

and Fittings 

In addition to concentrating on 
these three types of stainless steels 
as meeting the bulk of the require- 
ments for stainless steels, the need 
for establishing dimensional! stand- 
ards for stainless pipe and fittings 
has been demonstrated. The stand- 
ards committee of the Heating, Pip- 
ing and Air Conditioning Contrac- 
tors National Association arranged 
a meeting in Pittsburgh in Noven- 
ber 1946 to which all manufacturers 
of stainless pipe, tubing, and weld- 
ing fittings were invited. The pri- 
mary purpose of the meeting was « 
provide a basis for a request to the 
American Standards Association for 
American Standards covering ligh'- 
weight stainless pipe and welding 
fittings. 

A preliminary schedule of wal 
thicknesses of stainless steel pipe 
based on an extension of the Sched- 
ule 10 series of ASA B36.10 from the 
present minimum of 14 in. down & 
¥% in. pipe size was approved as 8 
recommendation to ASA. Schedule 
10 wall thicknesses for stainless pipe 
and welding fittings from 's 
to 12 in. nominal pipe sizes are liste 
in Table 2. The need for Schedule 4 
stainless pipe in sizes up to 10 in 
and for Schedule 80 in sizes up to! 
in. also was recognized. Both 0! 
these lines were extended to include 
the 12 in. size using the old “stand- 
ard weight” 0.375 in. wall for the !2 
in. size and old “extra strong” 0.50 
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THE COLUMBIUM TYPE 347 PREVENTS 
HARMFUL CARBIDES FROM PRECIP — 
ITATING, BY ITSELF COMBINING WITH 
THE CARBON AND FORMING OTHER 
CARBIDES WHICH ARE NOT HARMFUL 
TO CORROSION RESISTANCE 
PROPERTIES. 
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SLOW HEAT CONDUCTIVITY 
OF TYPE 304 CAUSES HE AT 
TO'BACK UP” HERE AND MAKE 
THIS ZONE REMAIN IN THE 

1500~ 800" RANGE A LONGER 
PERIOD 














CHROMIUM-NICKEL MODIFIED WITH COLUMBIUM 
SHOWS NO AREA OF HARMFUL CARBIDE _- Be RE 


PRECIPITATION. 


TYPE 304 CHROMIUM-NICKEL STEEL SHOWING ZONE 
OF CARBIDE PRECIPITATION DUE TO HEAT FROM 
WELDING ARC 


Stainless steel, unless stabilized, has a tendency for the carbon to precipitate in the 
grain boundaries in the temperature range of 800 to 1600 F. As shown in this 

the addition of columbium prevents carbide precipitation in the grain 
boundaries which causes a lessening of corrosion resistance and increases em- 
brittlement.— (Courtesy Allegheny Ludlum Steel Corp.) 


in. wall for the 10 and 12 in. sizes, 
respectively. It might be well to 
state that 8 in. is the largest seam- 
less stainless steel pipe size in these 
weights which the mills can pres- 
ently manufacture, although in 8 
in. and smaller sizes even heavier 
wall thicknesses than indicated are 
obtainable on special order. 

Returning to the subject of 
Schedule 10 stainless steel pipe, it 
should be pointed out that the ef- 
fect of introducing this lightweight 
schedule is to cut the weight of pipe 
and fittings required to approxi- 
mately 50 per cent of that now in- 
volved in a Schedule 40 (standard 
weight) installation. In addition, 
iron pipe size outside diameters are 
maintained, thus aiding the assem- 
bling of a piping system with all 
components based on the same out- 
Side diameters. The monetary sav- 
ing thus made possible is consider- 
able since stainless steel pipe is sold 
on a pound price basis and in the 
form of pipe and tubing approxi- 
mates 15 times the cost of equally 
heavy carbon steel pipe. Again the 
Standardization of pipe and fitting 
sizes will mean faster deliveries and 
considerably less cost in obtaining 
components necessary to complete a 
piping system. 

Even with the appreciable saving 
thus made possible by the use of 
Schedule 10 pipe and fittings, there 


has continued to exist a strong de- 
mand on the part of food handling 
and chemical industries for still 
lighter grades of stainless steel be- 
cause of the further possibilities of 
reduction in initial cost. Nominal 
outside diameter tubing weighing 
roughly one half to two thirds the 
weight of Schedule 10 pipe is being 
utilized by these industries. For 
some years there has been in exist- 
ence a dimensional standard for 
such tubing promulgated by the In- 
ternational Association of Milk San- 


itarians. In the chemical industry 
no attempt seems to have been made 
thus far to create a comparable 
standard. Nevertheless, some manu- 
facturers of fittings, including the 
author’s company, have been forced 
to produce such a lightweight line 
of fittings to supply the demand. To 
distinguish this line from Schedule 
10 fittings, the writer’s company has 
designated it as featherweight. This 
line of fittings is currently available 
in sizes up to and including 4 in. 
OD and will soon be available in 
sizes through 12 in. OD. While these 
lines of tubing and fittings are ad- 
mirably suited for very mild service 
conditions in which soldering or 
brazing methods of joining can be 
employed, they are difficult to butt 
weld adequately. In addition, care 
must be taken because of their ex- 
treme lightness to see that the lines 
are properly supported and that no 
severe expansion strains are im- 
posed on them. Table 2 lists the 
sizes and wall thicknesses of Sched- 
ule 10 and featherweight pipe and 
fittings. 


Much Remains To Be Done 


A final word on the subject of 
standardization will not be amiss. 
Much remains to be done in that 
field and the Heating, Piping and 
Air Conditioning Contractors Na- 
tional Association is to be com- 
mended for initiating the request to 
the ASA for such standards and for 
sponsoring them. This is the only 
way in which stocks of the stainless 
alloys in the various types of mate- 
rial and sizes of piping components 
can be made available for quick de- 
livery. That this will have a pro- 
found effect on reducing the cost of 
fabricating such piping systems 
should be obvious. 


Table 2—Sizes and- Well Thicknesses of Schedule 10 and Featherweight Stainless 
a Pipe and Fittings 




















Schedule 10 Featherweight 
Nominal Outside Wall Nominal Outside Wall 
Pipe Size Diameter Thick. Size Diameter Thick. 
In. In. In. “In. In. In. 
SRY: QTE 0.405* 0.049 on noun a ai 
| Re ER gsc. 0.065 PM 0.250 0.049 
Di isiiidadsapevaivass © "0.675* 0.065 % 0.375 0.049 
aR RS ee €.840* 0.083 16 0.500 0.049 
| AOE aS 1.050 0.083 % 0.750 0.065 
SS. Sea 1.315 0.109 1 1.000 0.065 
a ES ie 1.660 0.109 1% 1.250 0.065 
| Ea oe 1.900 0.109 1% 1.500 0.065 
Pee a aeeusscecnss *% 2.375 0.109 oe a2 2.000 0.083 
Be cedatsa cavenekee 2.875 0.120 ~ 2m 2.500 0.083 
| hah Se ee 3.500 = 0.120 3 3.000 0.083 
Pt edidcnd aptcs couse 4.000 0.120 346 3.500 0.083 
FES eee 4.500 0.120 4 4.000 0.083 
i: ehoctesadaenece 5.563 0.134 
SOT ea” 6.625 ° 0.134 
Ee re te coal 8.625 0.148 
OW 8 tonic aries 10.750 0.165 
a oe ae 12.750 0.180 
*Not availabte-ae tutt-weiding fittings 
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Don’t Overlook Importance of 


PROPER SIZE LIQUID LINES 


Wunz THE importance of the 
proper selection of size of refriger- 
ant suction line piping has been 
stressed, little attention has been 
given to its companion, the liquid 
line. Although the latter is admit- 
tedly of less importance, complete 
lack of attention to its proper selec- 
tion can also lead to serious diffi- 
culties. 


It is interesting to note the simi- 
larities, and the differences, between 
the two piping systems of an in- 
Stallation. The suction line size is 
considered almost entirely from the 
standpoint of its effect on the com- 
pressor performance, its effect on 
coil performance being secondary 
and entirely due to its primary ef- 
fect on the compressor. Exactly the 
opposite is true of the liquid line; 
its primary effect is on the coil, with 
secondary influence on the com- 
pressor. Granted that a small liquid 
line requires an increased receiver 


pressure and consequently higher 
discharge pressure at the compres- 
sor, with resultant reduced capa- 
city, this effect is the result of a 
much more serious influence on ex- 
pansion valve and coil operation. It 
follows then, that each line should 
be considered primarily from the 
standpoint of the major piece of 
equipment to which it is supplying 
refrigerant. 

In size, of course, the two lines 
differ considerably, this difference 
being approximately commensurate 
with the difference in refrigerant 
volume in the liquid and vapor 
states. Also the allowable pressure 
drop in the liquid line can be con- 
siderably higher, since a 5 to 10 psi 
increase in discharge pressure has 
only a small effect on compressor 
capacity compared to a similar 5 to 
10 psi decrease in suction pressure. 
Liquid lines are usually installed 
with 10 to 15 psi drop per 100 ft of 


Although the proper sizing of the liquid line is of less importance than sizing 
the suction line, complete lack of attention to the matter can lead to difficulties 





tubing, with even higher va 
uncommon. This imposes v: 
additional load on either th 
densing unit or the evaporat: 
vided that proper attention is p; 
to other very important considers. 
tions. 

In investigating the condition 
inside a suction line, and the effec: 
of those conditions on the operat 
of the system, we begin with 
compressor capacity at a giv: 
tion pressure and work, in eff 
backward to arrive at conclusive re- 
sults. Proper study of liquid lin, 
conditions also demands that x 
Start at the delivery end and work 
in the same direction. 


Fundamental Purpose 

of Liquid Line 

The refrigerant, in leaving the 
liquid line, passes into what has 
often been described as “the heart 
of the system”—the expansion 
valve. In practically all sizable 
modern installations this takes the 
form of the familiar thermostatic 
expansion valve, several extremely 
reliable designs of which are avail- 
able. A great deal of competent en- 
gineering has been applied to the 
design of these valves and, in their 
present form, they perform their 
function with a minimum of servic- 
ing. This function is, of course, 
maintain accurately, at a predeter- 
mined value, the temperature and 
therefore the pressure within the 
evaporator. The importance of this 
control can hardly be overestimated 
since the maintenance of a definite 
reduced temperature is the natural 
purpose of a refrigeration system 

The correct performance of aly 
thermostatic expansion valve de- 
pends, however, on one fundaments! 
factor. It must be supplied with 
100 per cent liquid refrigerant. Al 
service engineers are familiar with 
the operating characteristics of * 
system which has an _ insufficien! 
charge. Since the expansion val’ 
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js not receiving 100 per cent liquid, 
but a mixture of liquid and vapor, 
the entire operation of the system 
preaks down. The fundamental pur- 
pose, then, of the liquid line is to 
supply 100 per cent liquid refriger- 
ant at all times to the expansion 
valve. 

Accordingly, the pressure existing 
on the liquid refrigerant directly 
ahead of the expansion valve must 
exceed the saturation pressure cor- 
responding to its temperature. If 
the pressure is lower than this value 
some of the liquid will flash into 
vapor in the liquid line, with con- 
sequent disruption of the operation 
of the expansion valve. Heat ex- 
changers will aid immensely in pre- 
venting this, since they subcool the 
refrigerant below its saturation 
temperature, thereby reducing the 
pressure necessary to keep it in liq- 
uid form. However, it is poor econ- 
omy to rely on the heat exchanger 
alone to do this, robbing it of capa- 
city which can be much more effi- 
ciently utilized elsewhere. 


H, E. FERRILL, chief engineer of the brass division of Kero- 
test Mfg. Co., points out here that while proper sizing of the 
refrigerant liquid line is of less importance than proper selec- 
tion of suction piping, complete lack of attention to liquid line 
sizing can lead to serious difficulties. This is particularly true 
in instances of extremely long lines, multiple installations with 
low sides widely separated, or in cases where appreciable ver- 
tical lift exists between the receiver and the expansion valve 


When liquid refrigerant is flow- 
ing through the liquid line, the 
pressure drop occasioned by the ef- 
fective length and size of the tubing 
exists between the receiver and the 
expansion valve. It is necessary, 
then, to maintain the receiver pres- 
sure at a value greater than the 
saturation pressure of the liquid 
entering the expansion valve plus 
whatever pressure drop exists. This 
liquid pressure drop for “Freon 12” 
is given in the accompanying chart. 
No recommendations are given as 
regards allowable values (as can be 
done with suction lines), since in 
this case the conditions are not as 


confining and are determined more 
by the layout of the installation. 


Where Difficulties May Be Met 


In most normal close-coupled in- 
Stallations the factors discussed 
above are rarely of sufficient magni- 
tude to cause difficulty. The com- 
pressor discharge pressure, and 
therefore, the receiver pressure, is 
ordinarily set at a sufficiently high 
value in the interests of water econ- 
omy. However, in instances of ex- 
tremely long lines; multiple in- 
Stallations with low sides widely 
separated; or in cases where an 
appreciable vertical lift exists be- 


Pressure drop vs. Btu per hr for dichlorodifluoromethane liquid (“‘Freon 12”) 
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tween the receiver and the expan- 
sion valve, difficulties can be en- 
countered and should be antici- 
pated. 

Particular attention should be 
paid to liquid line size in the latter 
instance. Refrigerant liquids are 
usually heavy, “Freon 12” having a 
density of 81.39 lb per cu ft at 80 F. 
The pressure existing at the top of 
the column of liquid is reduced by 
the weight of the liquid in the col- 
umn. In the case of “Freon 12” this 
reduction in pressure amounts to 
5.65 psi per 10 ft of vertical lift. In 
installations where the difference in 
height exceeds the usual amount, 
this pressure reduction can assume 
serious proportions and must be 
added to whatever pressure drop 
exists by virtue of the resistance 
of the tubing (see accompanying 
chart). Where this is a factor, the 
only method of definitely insuring 
the delivery of 100 per cent liquid 
to the expansion valve is by the in- 
stallation of a liquid indicator di- 
rectly ahead of it. This enables 
ready determination of the condi- 
tion of the refrigerant being sup- 
plied to the valve and any necessary 


corrections to the adjustment of the 
system. An indicator installed near 
the receiver is of small value in 
these cases. 


Comparison of Suction, 

Liquid Lines 

Returning then, to a comparison 
between suction and liquid lines as 
regards engineering factors govern- 
ing their selection, it will be noted 
that the investigation of each be- 
gins with its outlet end, since the 
prime consideration is the condi- 
tion of the refrigerant at that point. 
On the other hand, the latitude of 
selection of the suction line is usu- 
ally extremely limited and the gov- 
erning factors are capacities of the 
major pieces of equipment. Much 
more freedom can be exercised in 
the selection of the liquid line size 
and the governing factors here are 
the layout and physical location of 
the major pieces of equipment with 
respect to each other. 

Also, while the suction line has 
the most direct bearing on the op- 
erating characteristics of the sys- 
tem, it is the liquid line which 


contains most of the accessor os and 
appliances which indics . and 
maintain those characteristi:; p,. 
cept for low side pressure ntrols 
high pressure cutoffs, and ) vessy,, 
gages (none of which are ors inarj), 
connected to either line) the ligyi, 
line contains practically every gp. 
vice intended to improve or maip. 
tain the operation of the systey, 
These devices include such j:ems a 
strainers, dehydrators, liquid ing). 
cators, charging valves, and he», 
exchangers which, of course a» 
common to both lines. 

In the final analysis then, th 
layout and installation engine 
should not consider the suction ang 
liquid lines as simply something 
with which to connect one part ,: 
the system to another. He shoul 
recognize that they are defini: 
parts of the installation which p. 
quire engineering attention an 
consideration in order to obtain th 
best possible results. 

[In previous articles published in the 
March and May 1947 issues of HPAC 
Mr. Ferrill discussed the importance of 
fluid flow in refrigerant suction piping 
and showed that undersized piping js 
false economy.] 


ELIMINATING FUEL WASTE 


By H. D. Elfreth, Service Manager, 
and A. MacHarg, Service Engineer, 


Cochrane Corp. 


, SERVICE ENGINEER in his rou- 
tine calls on power plants is fre- 
quently astonished at what appears 
to be a disregard of fuel saving pos- 
sibilities in the average plant. 
Many operators apparently are of 
the opinion that such losses are to 
be expected and cannot be reme- 
died. This is surprising in view of 
the common knowledge that ap- 
proximately 1 per cent of fuel is 
saved for every 11 F that the tem- 
perature of the boiler feedwater is 
raiséd. It is frequently noticed that: 


1) Exhaust steam is being dis- 
charged to atmosphere instead of 
being used in a feedwater heater to 
raise the boiler feed temperature. 

2) High temperature condensate 
is being discharged into low pres- 
sure receiving tanks vented to at- 
mosphere or into open hotwells. 

3) The blowdown from boilers is 
being discharged directly to waste 
instead of through a heat reclaim- 
ing system. 

4) Even in plants where feed- 
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water heating equipment has been 
installed, faulty installation or op- 
eration occasionally prevents se- 
curing the saving for which the 
unit was purchased. 

In a recent inspection, a deaerat- 
ing heater designed to operate at 10 
psi and to heat the feedwater to 
240 F was found to be delivering 
water to the boiler feed pumps at 
100 F, this deficiency in tempera- 
ture representing a fuel loss of 12 
per cent. The reason was found to 
be that the heater had been in- 
stalled at such a low elevation that 
there was not sufficient static head 
for adequate pumping without 
flashing. The heater is now being 
raised so as to secure the proper 
static head on the boiler feed pump 
suction and to permit operation at 
the designed 10 psi pressure. This 
will increase the feedwater tem- 
perature to 240 F and insure satis- 
factory deaeration. 

It is also a common experience 
to find traps draining live steam 
separators or steam headers dis- 


charging to waste or to atmospheric 
receiving tanks or hotwells. The 
condensate should be discharged 
the connection provided on the 
feedwater heater, thus not onl 
saving the water itself, but utilizing 
the flash steam from the high ten- 
perature condensate for heating the 
cold makeup water. It is surprising 
to find a number of plants still 
blowing down their boilers directly 
to waste, and on some errati 
schedule determined by the judg 
ment of the operators. The use of 
continuous blowdown system woul 
not only result in the maintenance 
of a uniform concentration in the 
boiler but would also reclaim the 
heat in the blowdown water which 
is otherwise going to waste. Tht 
following suggestions will serve a5! 
check list in determining the 53° 
ings possible in any particula 
plant. 

1) Maintain a High Feedwate 
Temperature— Recover exhaus 
steam’ that might otherwise & 

(Concluded on page 94) 
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: High Pressure Hot Water 


[Serves Hospital Project 


| eeree OF THE new building at 
the General Hospital, Basel, Switz- 
erland, some months ago brought to 
a successful conclusion a very large- 
scale project in spite of the diffi- 
ere MM culties occasioned by the recent war. 
The @The construction of the building 
(0 was commenced in 1940. 
the Heating is by means of high pres- 
YY Mesure hot water supplied by the dis- 
unt Mtrict heating system of the Basel 
Electricity Works. 











Heat Comes From Three Sources 


Heat is furnished from a com- 
bination of three sources—a refuse 
burning plant, superfluous electrical 
nergy, and solid fuel. The refuse 
burning plant was installed with 
due regard to the hygienic and eco- 
nomical advantages offered, while 
in addition, the Basel Electricity 
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Works operates a steam exchange 
with large coal heated boilers, which 
was built in 1903 as an emergency 
heat reserve station to function in 
the event of a breakdown of the 
electric supply, which is brought 
from a considerable distance. This 
is in the immediate neighborhood 
of the two main stations supplying 
power for the municipal high volt- 
age system. Electro-steam boilers 
which are utilized for the conver- 
sion of any superfluous electrical 
energy into usable heat are also in- 
corporated in this plant, and in ad- 
dition, the available boiler plant is 
suitable for generating any needed 
additional heat. 

The refuse burning plant and the 
steam reserve plant are connected 
for the generation and supply of 
heat to various consumers. These 


ti /“IGH PRESSURE HOT water from the district heating system goes 
ass Mito the heat exchange room of the General Hospital, Basel, Switzer- 
“8 Biland, and from there the heat is distributed for process use, panel 


ular 


nd radiator heating, heat supply to the old hospital buildings, and 


ate Mare'Vice water supply. Heat is measured by venturi meters and record- 

ust {2g thermometers, one set being supplied by the district heating con- 

’irern and the other by the hospital; if they don’t agree within 5 per 
ent, an official investigation is made by mutual agreement. 
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work together in the following way 
Customers obtain, first, heat from 
the refuse burning plant, and sec- 
ond, superfluous heat available at 
the electricity works, while addi- 
tional requirements are covered 
from the coal fired boiler plant. The 
existing heating plant in the old 
hospital was retained as an emer- 
gency plant. 

The high pressure hot water sup- 
ply at a pressure of 220.5/294 lb 
per sq in. and 212-356F is fed to 
the hospital heat exchange room by 
insulated seamless pipes in concrete 
cucts. The length of pipes from the 
refuse burning plant to the heat 
exchange at the steam reserve plant 
is about 3280 ft, and from there to 
the hospital about 3610 ft. The 
water after use is returned to the 
district heating plant at a tempera- 
ture of approximately 176F. 

In the hospital, the distribution of 
heat for process uses, room heat- 
ing, and hot water supply is regu- 
lated and supervised from a cen- 
tral position—that is, the heat ex- 
change room with its pumps, appa- 
ratus, switchboards, and extensive 
piping network is accommodated in 
the three floors under the kitchen. 
This method of grouping was 
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adopted to facilitate maintenance 
and supervision of the system. 


Two Sets of Heat Measuring 
Instruments 


The quantity of heat consumed is 
measured at a point where the now 
and return pipes enter and leave 
the hospital, one set of measuring 
instruments being supplied by the 
district heating concern and the 
other by the hospital authorities. 
The method employed is to measure 
the flow by venturi meter and the 
temperature difference by recording 
thermometers. Should there be a 
discrepancy of more than 5 per 
cent between each set of measuring 
instruments, then by mutual agree- 
ments an Official investigation is 
made. 

A further duty carried out in the 
heat exchange room is that of limit- 
ing heat consumption, for owing to 
technical reasons it is necessary for 
the district heating concern to limit 
heat consumption to a certain max- 
imum. In the event of the hospital 
system being closed down, starting- 
up losses are avoided by the mass 
circulation of water through a by- 
pass fitted on the supply side of the 
metering apparatus. 

The system feeds a steam pro- 
ducer operating at 29.4 lb per sq 
in., connected in series with two 
heat exchangers employed for feed- 
ing a hot water accumulator, heat 
exchangers for supply of hot water 
to the hospital heating system (i.e., 
panel heating), a heat accumula- 
tor large enough to take 8 hr “shut- 
down” load, decentralized ventila- 
tion for certain sections, and fur- 
ther steam producers for additional 
steam feed at 14.7 lb per sq in. Five 

















High pressure hot water from the district heating system serves this hospital 


project in Switzerland 


horsepower pumps, with reserve 
units, are employed for distribution 
of water to the various networks. 


Distribution of the Heat 


The distribution of heat from the 
heat exchange room is divided into 
four groups: 

1) High pressure hot water sup- 
ply for process use. 

2) High pressure hot water sup- 
ply to heat exchangers for panel 
and radiator heating. 

3) Supply of heat to the old hos- 
pital buildings. 

4) Service hot water supply. 

Enlarging upon these various 
groups, Group 1 includes sterilizing 
equipment, kitchens, sculleries, and 
warm air supply for ventilation. 
Where specially required, this equip- 
ment operates at a temperature of 


338-356F, enabling steam at 36.75 
lb per sq in. to be generated, and 
as this plant is in operation for the 
whole year it is also connected t 
the summer heating system. 

This network can be fed from the 
district heating system by bypass- 
ing the heat accumulators and the 
pumps in the heat exchange room 
thereby facilitating summer opera- 
tion when there is no danger of 
overload. The system operates at 
a feed pressure of 264.6 lb per sq in 
thus, with hot water at this rela- 
tively high pressure and _ corre- 
spondingly high temperature, con- 
Siderable attention must be given 
to valves, etc. 

Group 2 is comprised of two divi- 
sions—heat exchangers for the sup- 
ply of hot water to the pane! heat- 
ing system, and heat exchangers 


Distribution of heat from the heat exchange room is divided into four groups: 
hot water supply for process use, heat exchangers for panel and radiator heating, 
supply to the old hospital buildings, and service hot water supply 
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Heat exchange room, showing circulating pumps 


for the supply of water to those 
points where radiators are em- 
ployed. Panel heating is utilized 
for the ward and treatment blocks. 
The distribution for the old hos- 
pital buildings, Group 3, is con- 
ected separately, for careful regu- 
lation of temperature is necessary 
in order to avoid as far as possible 
heat losses. Group 4 is for hot water 
supply for the whole hospital. 

The heat of the return feed water 
s partly used in the centrally ar- 
ranged plant; it flows counter to 
he cold water, and is cooled to the 
ecessary low return temperature. 
Interconnection with the high pres- 
sure hot water feed to the industrial 
heating plant by hand regulated 
valves supplies a means of mixing 
igh temperature hot water with 
he return feed water, thus supply- 
ng a primary heating medium that 
will produce the required tempera- 





tures at the secondary flow. The 
heat exchangers are fitted with 
automatic temperature regulators 
and also signalling apparatus for 
indicating breakdown. 

Careful attention was paid to the 
choice of a room heating system, 
and after detailed investigation a 
decision was reached in favor of 
a panel heating system for all sec- 
tions of the building with the ex- 
ception of the kitchen wing. It is 
interesting to note that the panel 
heating system at this hospital is 
believed to be the largest in Europe. 

The pipe grids are plastered into 
the bearing sheets with a concrete 
covering of only 0.59 in. to form the 
heat radiating elements, while the 
concrete functions as a heat dis- 
tributor and heat retainer. 

The heating coils were manufac- 
tured of pipe welded to grids on 5.9 
in. centers; these have an outside 


his close-up of the 5 hp pumps shows the master control panel in the background 
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diameter of 0.835 in. and an inside 
diameter of 0.610 in. The feed pipes 
are fitted for the greater part in 
the corridor main supports and in 
certain inner walls; longitudinal 
facades are not utilized but the 
cross facades carry two each, ade- 
quately protected from the outside 
The relatively small expansion ves- 
sels employed are situated in an 
oblique position in the ceilings. 

In addition to the normal insula- 
tion of pipes against heat loss, floors 
are covered with insulating mats 
(sisal fibers between tarred paper) 
in order to protect the radiant heat- 
ing in the ceiling against loss of 
heat upward. For the same reason 
the roof terrace was insulated with 
approximately 2 in. thick cork 
sheets; this is of course, apart from 
the very stringent methods taken 
to insulate the building from street 
and other airborne noises. 


Heating in the Kitchen Block 

There are four methods of heat- 
ing employed in the kitchen block; 
these are: 


1) Hot water at 338F from the 
district heating system. This 
is employed for hot plates, 
towel dryers, coffee water boil- 
ers, potato steamers, etc. 


2) Steam at a pressure of ‘11.76 
lb per sq in. gage, employed 
for 30 tip boilers, coffee ma- 
chines, sterilizing troughs, 
plunge and dishwater. 


3) Gas for two large stoves, two 
grills, four tip frying pans, 
and four hot plates. 


4 


Electricity for ovens and two 
tip boilers. 


The main kitchen is directly con- 
nected to the municipal high pres- 
sure main, reduced pressure being 
secured by means of a pressure re- 
ducing valve calibrated to a pres- 
sure storage tank for the mixing 
header in the kitchen, from which 
a correct temperature of hot/cold 
water mix is secured. Both hot wa- 
ter heat exchange and kitchen heat 
exchange units are also fed with 
reduced pressure hot water. 


Various apparatuses are connect- 
ed directly to the district heating 
hot water system at 356F or to 
steam producers employing this wa- 
ter at the primaries, such as the 
kitchen, the warming cupboards in 
the ward block, and various equip- 
ment in the physiotherapy block, 
the treatment block, sterilizing ap- 
paratus, autoclaves for bandage 
sterilizing, drying cupboards in the 
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Heat exchangers serving the hospital 


laboratories, summer heating sys- 
tem for the operating theaters, and 
supplementary heating for the clin- 
ical lecture rooms. 

The laundry in the old hospital 
must be operated until some future 
date with hot water because the 
coal required for the plant existing 
in this department was not avail- 
able ‘during the winter of 1945-6, 
although the steam showers and 
steam baths in the physiotherapy 
department are supplied with steam 
generated from high pressure hot 
water, as are also autoclaves in the 
operating theaters, various equip- 
ment in the laboratories, and parts 
of the kitchen. 

In the old hospital, the disinfect- 
ing- department, various pieces of 
equipment in the dispensary and 
the calendar in the laundry, are 
steam heated. 

The ventilation system is decen- 
tralized, and since ceiling heating 
produces a comfortable atmosphere, 
which together with natural ven- 
tilation, answers all requirements, 
very simple artificial ventilation is 


Gas Revenues Gain 18.1 Per 


Total revenues from sales of gas 
by utilities in the second quarter 
of 1947 were $333,000,000, an in- 
crease of 18.1 per cent over the 
comparable quarter in 1946, the 
American Gas Association has re- 
ported. Revenues from commercial 
gas sales showed the highest per- 
centage gain, rising 27.8 per cent. 


90 


found only in the following groups: 
Ward block, X-ray and physio- 
therapy department, in wards, in 
rooms of two beds, treatment block, 
clinical lecture rooms and animal 
rooms, kitchen, diet room, milk and 
coffee room, storerooms and food 
preparation room. The type of ven- 
tilating unit employed supplies fresh 
air of the correct temperature to 
individual rooms and is fitted with 
automatic temperature control and 
remote control of the fan units. 
Exact control of temperature is a 
predominating feature of the plant 
throughout the whole of the hospi- 
tal installation, as is the use of all 
automatic equipment that leads to 
economic and foolproof operation. 
Modulating control is employed 
(thermostat-differential relay-mod- 
ulating control and in certain cases 
“on-off” control (motorized) . 
Indication for failure is by lights 
which are fitted to the central con- 
trol panel. Red indicates plant fail- 
ure, which, when switched off, auto- 
matically operates a green light, 
this signal remaining until repairs 


Residential and industrial gas reve- 
nues increased 15.7 per cent and 
19.8 per cent respectively. In the 
12 month period ending June 30, 
1947, revenues for all branches of 
the gas utility industry totaled 
$1,313,800,000 a gain of 13.4 per cent 
over the previous year. 

The number of customers served 
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Automatic control equipment for ho 
water supply heat exchanger 


are effected. The lights are so ar. 
ranged on the panel that they wil 
show the actual circuit where r.- 
pairs are required. 

In addition to indicating all tech- 
nical data required for the success- 
ful operation of the heat exchange 
plant, temperatures in differen 
parts of the hospital are indicated 
by distance reading thermometers 
This is very necessary in view of the 
size of the hospital, for it would not 
be possible for personnel to prop- 
erly control the feed temperatures 
and thus operate the entire heating 
system economically, if this appa- 
ratus was not employed. 


[The author wishes to express his in- 
debtedness to Schweizerische Bauzeit- 
ung, Messrs. Sulzer, Winterthur, Elek- 
trizitatswerk, Basel, and Messrs. Sauter 
of Basel, for permission to use data and 
photographs forming the basis of ths 
article, and in particular to Mr. Jack / 
Studer of Messrs. Sauter S.A. whos 
assist.nce in securing permission © 
view the hospital and in accumulatix 
data relevant to the project is more thar 
appreciated. Photos reproduced wit 
this article are by Peter Heman and Dr 
W. Briickner.] 


Cent 


by the gas utility industry in the 
second quarter totaled about 2!- 
000,000 a gain of 2.5 per cent over 
a year earlier. Increases were 
corded in all three consumer class 
fications, with the commercial cus 
tomer classification showing th 
largest of the gains, a rise of 9.4 P& 
cent. 
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The piers, yacht harbor, and business 
district of Wellington from Oriental 
Bay. Note how high the surrounding 
hills are. As in San Francisco, the 
houses are perched on the sides of 
steep hills and any place else where a 
foundation will hold. Access to many 
of the houses is by means of high 
winding steps in the sides of the hills 


John H. Clarke Tells 
of Practical Piping 


and Pumping Problems 


Design Engineer Reports 
on Operating Experience 


We FINALLY managed to get 
straightened out and ready to sail 
for Abadan, but our departure from 
Wellington was restricted for 12 
hours to give the port authorities 
a sporting chance to pick up the 
members of our crew who had 
jumped ship, or otherwise had 
neglected to rejoin the brethren. 

We had rough riding until we 
rounded the western end of Aus- 
tralia and got well out into the 
Indian Ocean, but for the greater 
part of the trip the water was glass- 
smooth with an almost impercep- 
tible groundswell. We were running 
into what little breeze there was 
and managed to stay remarkably 
cool. The ocean skies during this 
phase of the trip were beautiful 
beyond description. Occasional 
squalls would ride across the hori- 
zon or sweep around us, but for 
much of the time skyscraper-like 
clouds provided us with a continu- 
ous panorama of castlelike build- 
ings, piled one upon the other, for 
the full 360 deg of the horizon. 

In addition, we were entertained 
most of the way by the antics of 


the whales (which are very numer- 
ous in the vicinity of the Australian 
continent), the porpoises, and the 
flying fish. Many of the latter made 
unscheduled crash landings on our 
weather deck. We picked one up 
with a wingspread of about 15 in.; 
most of them were smaller, how- 
ever. It was amazing to see the 
way that they could take off, glide, 
and get up steam for another glide 
by wriggling their tails in the water 
without landing. It’s quite an act, 
especially when one of them mis- 
judges a wavelet and turns several 
undignified back flips. 


Trouble With Fuel Oil 


Backpressure Valve 


While the weather and the scen- 
ery on the way to Abadan were 
superb, the time we had in the en- 
gineroom was anything but happy 
—our troubles were numerous and 
varied. For one thing, the fuel oil 
pumps were continuing to give us 
trouble. Each one, of course, was 
supposed to carry the full load of 
both boilers and have ample capac- 
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ity to develop 300 psi with some oil 
being recirculated by the back- 
pressure regulating valve. On the 
leg to Abadan, we seldom were able 
to get more than 200 psi, with re- 
duced power (88 rpm) and a burner 
pressure of 160 psi. We were still 
using No. 46 atomizing tips. Several 
times the relief valves on the fuel 
oil pump stuck open and we lost 
pressure on the system. 

The probable cause for the relief 
valves opening was this: The sec- 
ond assistant was keeping the back- 
pressure regulating valve screwed 
down to be sure no oil went through 
the valve. At any time we would 
have a change in power resulting 
from a change in speed or tank 
cleaning, such that the steam re- 
quirements were substantially re- 
duced, the combustion control valve 
would close and the pump pres- 
sure would immediately rise until 
the pump reliefs let go. One time a 
rag was found in a relief valve. 
No explanation was forthcoming 
for the other times the valves 
stuck. 


In any case, the reliefs were at 
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WHAT ARE THE problems with piping systems, pumps, valves, 
heaters, controls, and other mechanical equipment faced by the 
operating man? How do designs perform in service? How is 
the equipment actually operated? The answers to these ques- 
tions were among the author’s objectives when he (a marine 
design engineer by training and profession) shipped on a tanker 
as junior third assistant engineer. By the time his seagoing 
phase was completed (he’s now back on land as a design en- 
gineer with the Standard Oil Co. of Indiana) he got plenty of 
practical information on piping, pumping, heating, ventilating, 
and other subjects. His comments and observations on much of 
his experience are continued here from our September issue. 
A lot of what he found out applies not only to marine work but 
to the design, operation, and maintenance of mechanical equip- 


ment in plants and buildings as well 


one time or another screwed down 
so that they couldn’t open. This, of 
course, was not good inasmuch as 
reduced fuel requirements at the 
boilers would overload the pump in 
service. The second engineer was 
finally persuaded to leave the back- 
pressure valve at a set position, 
just over the required burner pres- 
sure, but under the maximum pres- 
sure that the pumps would develop. 
In this way, we could avoid over- 
loading the pumps and getting into 
other difficulties with them. Usually 
we set the backpressure valve at 
about 175 to 180 psi. This valve, 
which was of the diaphragm oper- 
ated type with an actuating line 
taken off the fuel oil service piping 
ahead of the combustion control 
valves, gave excellent service for 
the entire trip. 

Several times when we had diffi- 
culty obtaining sufficient oil pres- 
sure with. one pump, we operated 
with two pumps. Under these cir- 
cumstances we could still get only a 
maximum of about 250 psi. How- 
ever, we had to check the pumps 
carefully while they were operating 
in parallel. Several times one pump 
would back the other off the line 
with the result that it would over- 
heat considerably. These pumps 
were of the screw type. 

Trouble with the fuel pumps was 
precipitated on several occasions 
during a change-over of the steer- 
ing engine pumps. As usual on this 
ship, no one was notified that a 
change-over was contemplated. The 
first that the watch officer knew 
about it was when he got a stop 
bell. The bridge had ordered the 
stop when the rudder had gone 
hard over and the ship had started 
to go in a circle. 

It was learned later what was 
going on. The first engineer and 
the chief were changing over the 
steering engine pumps but had 
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neglected to tell anyone about it. 
A week later another change-over 
was attempted with the steering 
engine. This time the engineroom 
was notified but not the bridge. 
Again the rudder went hard over, 
and again we got a stop bell in the 


_ engineroom. We had a steering en- 


gine of extremely simple design and 
ordinarily no difficulty is encoun- 
tered on most ships during such a 
change-over. The usual procedure 
was to alternate steering pumps 
about once a week to once a month. 
We never changed for the entire 
trip, except for the two above men- 
tioned attempts to change over. 


Disagreeable Task—Cleaning 
Cargo Tanks 


The reason that we had trouble 
with the fuel oil pump during the 
above emergencies was that no one 
had told the fireman that the oil 
backpressure regulating valve was 
screwed down. Consequently, he 
had no reason to expect a sudden 
rise in pump discharge pressure. 
But the sudden stop caused the 
pump relief valve to open, and it 
stuck open, as previously mentioned 
above. As a result the fuel oil pres- 
sure at the burners was imme- 
diately lost and it was necessary to 
change to the standby pump. In the 
meantime, the fireman had been 
very busy cutting out burners, and 
checking the feed to the boilers. 
Of course, we got straightened out 
shortly but with better teamwork 
such trouble would have been min- 
imized. 

One of our disagreeable tasks 
after leaving Wellington was to 
clean our cargo tanks. On ships 
where the patented equipment is 
used, this is accomplished by “But- 
terworthing”. 

Each tank is provided with an 
access plate. This is removed and a 


fixture with a 90 deg arc an, 


circular groove is bolted a. ape 
the access hole. The Butte: wor, 
thachine is then attached to . sp. 
cial 2 in. hose and raised ani joy. 
ered in the tank in order | spray 


the entire tank with hot sali wate, 
These machines are designed some. 
what like a water-operate: |, 
sprayer. The gear arrange» ¢, 
such that the nozzle assem)!\y ;,. 
tates in a horizontal plane 7, 
two nozzles themselves rota: * 
vertical plane, thus covering 4 
entire tank. The operating | NDulse 
is provided by the reaction at th 
nozzles, which are eccentric y;:; 
respect to the center of rotation — 

Here again, the inexperience 
the crew caused us no end of troy. 
ble. Because of this it took us 1 
full days—spread over two weeks_ 
to clean the tanks when th) 
should have been done in aboy: 
three days. To begin with. the 
crew didn’t raise and lower the 
Butterworth machine. They parked 
it in one spot and left it there 
until ready to move to another 
tank. Also, we operated at only 
about 110 psi pressure and 140 F 
(this was later raised to 175 F) 
whereas the system is designed t 
operate at 200 psi and 200 F and \ 
usually operated at 180 psi and 190 
F. This made a considerable differ- 
ence in the cleaning. The water was 
heated by a heater and a heater- 
drains cooler, the two operating in 
series. Water was provided from the 
sea by means of the fire pumps 
using the fire mains to the hose 
outlets. We used only one fire pump 
and this appeared to be capable of 
developing the full pressure of 1% 
psi for the system. However, the 
piping was designed so that the two 
fire pumps could operate in series 
if necessary, in order to maintain 
full pressure when using a number 
of the Butterworthing machines 
We used two at a time. We had 
three on board but we were repair- 
ing one of the three for most of the 
trip. These were old machines, in 
poor condition, and should have 
been turned in for new machines 
prior to starting the trip; such re 
newal is a part of the rental service 
for the machines. 


Wh 


+ 


Difficult to Control 
Temperature by Hand 


We had a temperature contro 
valve of the self-contained type for 
controlling the water temperature 
from the heaters but, like many 
other valves on the ship, it was in 
operative. Apparently the powe! 
element had failed, releasing the 
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actuating fluid, so we had to con- 
5) the temperature manually. 
This also caused trouble. Whenever 
he deck crew changed the volume 
»f water being used, the tempera- 
ure changed. Whenever they shut 
ff a machine to move it to another 
ank, the temperature sometimes 
vent as high as 270 F before we 
aught it. Then when the deck 
valve was opened, the temperature 
of the water in the heater would 
irop down suddenly to about 70 or 
0 deg, depending on the sea tem- 
perature. These were floating head 
eat exchangers or they would have 
heen torn to pieces. 

We tried to persuade the deck 
boys to open a deck valve in the fire 
main when they wanted to shift 
e machine to a new tank, for in 
is way we would not have had 
o touch the steam adjustment. The 
emperature would drop when they 
pened the deck valve, and when 
his was closed as the Butterworth 
machine was put into operation, 
e temperature would rise to the 
hormal operating point. This latter 
nethod would have simplified the 
bump operation also. As it was, 
verytime they shut off the water, 
e pump pressure would rise. We 
anaged to keep the relief valve 
rom popping, but it kept us moving 
o do it. 

There were several other items of 
terest regarding this equipment. 
e drainer for the heaters was 
operative (as were most of our 
ther drainers) and would not close 
ight enough to maintain the de- 
ign water level. As with the other 
ainers, this was never opened for 
eaning. However, the handwheel 
yas operated frequently to try to 
ear it, and evidently was oper- 
ted a bit too violently. Prior to the 
d of the trip the body end plate 
yas removed and it was found that 
ihe ball float had been torn loose 
rom the operating lever. 

As another item, many of the 
utterworth heaters had failed on 
imilar ships because of steam leak- 
ng into or being turned on the 
eaters while they were secured 
suction and discharge valves 
sed). Later ships had been pro- 
ded with relief valves. However, 
€ did not have a relief valve on 
Ship, and the bypass valve 
ound the steam control valve 
aked. This was evident from the 
cat at the unit and from the con- 
ensate that would collect in the 
ainer. 
In any case, the water was heated 
Miclently high on one occasion so 
nat it had expanded and was leak- 
ng out the head flanges. When 
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Left—Longitudinal cross section of pipe at support, showing the damage to the 
pipe caused by the pipe strap being too tight, which in turn caused the strap to 
freeze and cock. . . . Right—Detail of pipe support at the point of the break. This 
type of support was typical throughout the ship. 


this was discovered, the discharge 
valve and overboard valve were 
opened and left open so as to posi- 
tively relieve the pressure. The by- 
pass valve was also sealed by the 
means of gasket compound. An at- 
tempt was made to grind it in, but 
it was reported that the seat was 
either badly warped or otherwise 
damaged so that it could not be 
ground in. 

There was some difficulty in con- 
vincing some of the engineroom 
personnel that it was necessary to 
relieve the pressure on the above 
heaters in case they became heated 
up by leaking steam. To them it 
was a nice theory, but that was all. 
Of course, they could observe the 
same expansion on the boilers when 
they were brought up from the cold 
state, but they didn’t seem to see 
the similarity. 


Underfrequency Relay Trips 
Out Pumps 


During the cleaning of the tanks 
it was necessary to shift -ballast 
from tank to tank and to pump out 
the oily water from the tanks being 
cleaned. This was done by operat- 
ing the main cargo pumps off the 
main turbogenerator. To have done 
the same job on auxiliary generator 
power would have required the 
operation of two generators, so we 
always operated on main power 
when we could. The operation of 
the cargo pumps brought about a 
rather amusing situation. There 
was an underfrequency relay pro- 
vided on the pumping panel so that 
the pumps would be automatically 
tripped out at about 45 cycles. Be- 
cause our fuel oil pumps did not 
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provide any margin for power, we 
were forced to slow down the ship 
while Butterworthing. The addi- 
tional power for pumping slowed us 
down just that much more. As a 
result, the pumps tripped out once 
because we were unable to operate 
the main generator in excess of the 
necessary 45 cycles. This occurred 
the same day we had the steering 
gear trouble. And _ incidentally, 
when we stopped for that emer- 
gency, the pumps also tripped out. 
As can be imagined, we had quite 
a time trying to complete the tank 
cleaning, because it was necessary 
to operate so that we were not 
Butterworth cleaning and pumping 
at the same time. 

It was our custom to change over 
auxiliary generators on our ship 
about once a week. Usually this 
was done on my watch. The main 
reason in this case was that the 
second and third engineers wouldn't 
work with the first engineer in do- 
ing the job. Being low man on the 
squad, I couldn't be quite so fussy, 
so I suffered through the ordeal 
regularly. 

It is ordinarily the first engineer's 
job either to make or to oversee 
the change-over. In this case, he 
usually did enough of the change- 
over to get things all lathered up, 
and then left the finishing of it to 
someone else. He was an impatient 
fellow who could never wait to 
check anything or notify anyone, 
so frequently something happened. 
The firemen dreaded to see him 
around because they never knew 
what to expect. 

In one case, he tripped out the 
main unit for the change-over with- 
out the bridge or the fireroom being 
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notified. I was on the phone trying 
to contact the bridge, but didn’t 
have time to get an answer so the 
fireman was never informed at all. 
The subsequent shutdown was 
nearly sufficient in each case to 
cut out the fires on the burners, 
or at least to cut the pressure to 
the point where the burners would 
dribble oil all over. Such a situa- 
tion was not exactly safe, and my 
fireman much preferred to cut out 


his burners as necessary during the . 


change-over. 


Synchronized “On 
the Fly” 


The first assistant finally topped 
off his long and dubious record with 
an allstar performance. In parallel- 
ing the two a-c generators prepara- 
tory to shifting the load and excita- 
tion to the standby generator, he 
neglected to balance his voltages. 
In addition, the incoming generator 
was turning over at a considerably 
higher speed than the operating 
unit. He synchronized the two “on 
the fly”. The result? . .. He cleaned 
both of them off the board. For- 
tunately, we had reverse current 
relays and they worked; otherwise 
those generators would be in a 
thousand pieces by now. This pre- 
cipitate method of generator 
change-over was another cause of 
the fuel pump trouble mentioned 
previously. 

About halfway to Abadan, the 
second engineer attempted to 
change over to the forward feed 
pump (the one that had been re- 
paired at Baltimore and at Balboa). 
On this occasion jt refused to de- 
velop the full head, the maximum 
being about 350 psi. Ordinarily it 
should have developed about 500 
psi at this load. The aft pump was 
put back into service and the upper 
casing of the forward pump was 
removed for inspection. There had 
been a considerable history of inter- 
stage cutting with these pumps and 
it was suspected that this was the 
trouble. This was given as the offi- 
cial explanation, but personally no 
such cutting was observed. In any 
case, it was decided to leave the 
pump open for repair at Abadan. 


“A Million Dollars for 
Bearing Thermometers” 


Our auxiliary feed pump which 
had been giving us trouble was get- 
ting worse despite much time being 
spent on it. The linkage for the 
valve actuating mechanism was 
twisted so that it would cock on the 
valve rod. Thus, when the rod was 
moved up, it would be immediately 
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pulled down again, causing the 
pump to “short stroke.” Our one re- 
maining feed pump had been in al- 
most constant operation since leav- 
ing Baltimore and we were not at 
all certain as to what condition it 
was in or how long it would last. 
At times like this we would have 
given a million dollars to have had 
a set of bearing thermometers. It is 
hard to understand why these 
pumps had not been equipped with 
them in the first place. This obvious 
error was corrected on later ships. 
As an emergency measure, we kept 
the auxiliary feed pump lined up in 
case of trouble, hoping that if an 
emergency did arise it would be of 
some help. 

About a week before arriving at 
Abadan (the trip took 24 days), we 
transferred water and oil aft. At 
this time it was discovered that the 
4 in. cargo oil heating line (which 
also provided heat for the forward 
bunkers) had cracked at one of the 
pipe straps and was leaking con- 
siderably. The line was secured and 
a temporary jumper was provided 
from the deck steam line to the 
connections for the forward fuel 
tank heating coils. An inspection of 
the cracked cargo heating steam 
pipe showed that, as with all of the 
other deck piping, the pipe strap 
had frozen to the pipe and did not 
permit it to expand freely. 


Frozen Pipe Straps 

Cause Cracking 

The expansion joint just aft of 
the strap was also severely rusted 
so that it could provide only limited 
relief for the movement of the pipe. 
Consequently, the support angle 
flange for the pipe strap had been 
bent up about 10 deg, and the flat 
bar to which the pipe strap was di- 
rectly attached had bitten into and 
creased the pipe. The crack was 
across this crease and extended for 
about two-thirds of the diameter. 

Shortly after the above incident, 
the deck exhaust steam line buckled 
just aft of the midship house. In 
buckling, it cracked at a brazed 
joint for a branch to one of the deck 
winches. That it did no more than 
crack may be attributed to the fact 
that this 5 in. line and the 3 in. line 
to the winch were made of copper. 
The line buckled down fully 6 in. 
This again was caused by the pipe 
straps and expansion joints being 
too tight or in such poor condition 
as to prevent proper movement of 
the pipe through the supports dur- 
ing expansion and contraction and 
while the ship was working (hog- 
ging and sagging) as it went over 
and through the waves. 
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FUEL WASTE— 
(Concluded from page 


wasted by. utilizing it in a diree 
contact open or deaerating feed. 
water heater. Do not allow any 
steam to escape to atmosphe'e tha: 
can possibly be used in the plan; 


2) Recover the Heat in Boile 
Blowoff Water—The steam (ashe; 
in flash tanks can be used in th 
feedwater heater or process lines 
Heat exchangers recover the re. 
maining heat in the blowof! wate 
before discharging it to sewer 


3) Return All Condensate to th 
Boiler—If oil-contaminated, remove 
the oil from the exhaust with , 
steam purifier or pass the cop. 
densate through an oil remova! #i- 
ter. To run condensate to the sewer 
is sheer waste of heat and wate 
Enter trap discharges and heating 
system returns to the open fee¢- 
water heater. Avoid loss of flash 
steam in open receivers and hot. 
wells. Return high temperatur 
condensate from corrugators, dry- 
ers, process kettles, etc., directly t 
the boiler by the use of a con- 
densate return system. 


4) Reduce Moisture Content of 
Steam—Steam purifiers can reduce 
the moisture from 5 per cent or 
more down to less than 1 per cent 
resulting in dryer, hotter steam 


5) Check Boiler Water Treat- 
ment — Accumulation of scale on 
any heating surface seriously re- 
stricts the transfer of heat and 
such deposits are a major cause o! 
boiler troubles in addition to waste 
in fuel. Corrosion is both dangerow 
and costly. 


6) Keep on the Watch for Steam 
and Hot Water Leaks—A ', i 
diameter steam leak in a 100 ps 
line will cause the loss of ove 
50,000 lb of steam in a mont 
Make sure that all valves in steam 
line close tightly. 


7) Insulation or Lagging—Keep 
all piping and steam using equi> 
ment properly insulated to 
down heat losses. 


8) Practice Preventive Mainit- 
nance —Don’t wait until trouble 
catches up with you. Be on tt 
lookout for it. Keep a reasonable 
supply of replacement parts ™ 
hand, as they are often difficult ® 
secure when you have a breakdow!. 
Make use of all available insu 
ments, and regularly check the ef- 
ciency of your equipment wil 
them. Avoid overloading boiles 
above their efficient operating 
Keep furnace baffles tight and * 
soot blowers regularly. 
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JOPEN FOR DISCUSSION” 





v». [EBS-BELOW-ZERO 
te BEREFRIGERATION PIPING 
the \\- NOTE WITH interest the article 


ove fn page 80 of the July HPAC, en- 
tled 85-Below-Zero Refrigeration 
on- MBystem Being Installed at Kodak 
fil- MiiPark. 

wer We draw your attention to the 
ter ird paragraph, from which we 
ing Myote: “The pipe will be of nickel 
ed- MiRtee] because ordinary steel tubing 


4s) Mecomes brittle at the extreme tem- 
Ot- Mieratures in which the system will 
ure perate”. 


‘YH We would like to have you am- 
ify the above statements since 
ey seem to us somewhat illogical. 
though we have not worked di- 
of Miectly at —85 F temperatures we 
uce Mave built a considerable number 
or ef heat transfer units which have 
nt ndergone tests at Wright Field at 
67 F and we have never had a 
netal failure even on lead-tin soft 
olders. The writer has also spent 
ne winter in Alaska at the Air 
orps cold weather test station at 
of add Field where temperatures have 
een recorded as low as —72 F and 
ihe only failures reported have 
een those on organic materials 
ch as rubber, certain plastic 
i" Bparts, gaskets, etc. In addition it is 
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fairly common practice today to 
carry on supplementary “heat 
treating” of steel at —125 F. 

Can it be that nickel steel tubing 
is being used to offset the corrosion 
tendency of the “brine”? Also what 
“brine” solution is being used at 
—85 F? 


RerpLy—The following comments 
were prepared by the engineer in 
charge of this project to answer 
the above questions: 

The major portion of the brine 
system is of 18, 16, and 12 in. pipe. 
Since the present system will have 
about 50,000 gal of expensive 
methylene chloride brine at —85 
F, extra precautions were taken to 
insure against breakage of the 
mains due to temperature stresses. 

The charpy value of cast iron is 
approximately 0 ft-lb. SAE 1035 
carbon steel has a value of approxi- 
mately 5 ft-lb at —100 F. Our nickel 
steel pipe is about 16 ft-lb at the 
weld and 28 ft-lb in the base metal. 
In some of our small and unimpor- 
tant lines we are using plain carbon 
steel pipe. 

We have seen extensive installa- 
tions with up to 14 in. mains carry- 
ing methylene chloride at —94 F 
where carbon steel pipe was used. 
One installation used extra heavy 


and another standard weight pipe 
Trouble was experienced in start- 
ing up with cracked mains due to 
temperature stress in one of these 
installations. 

Our straight runs of pipe are of 
such length that expansion loops 
are required. We believe the nickel 
pipe will stand such stresses better 
than carbon steel pipe would 

Methylene chloride brine is not a 
corrosive substance except in the 
presence of moisture, when under 
certain conditions weak hydro- 
chloric acid is formed. Our piping 
material with 34% per cent nickel is 
not far enough on the “stainless” 
side to prevent corrosion. There- 
fore the mains are to be thoroughly 
dehydrated before charging with 
the commercially dry methylene 
chloride. 


VERTICAL AIR 
DISTRIBUTION 


Was STURM, author of the ar- 
ticles on Vertical Air Distribution in 
Tall Buildings published in the 
June and September issues of 
HPAC, is to be complimented on the 
very comprehensive analysis he has 
made of a problem which we know 
has existed for many years, and on 
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Charts Help to Solve 
LIGHTING PROBLEMS 
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DO YOU HAVE something to 


say about any of the articles — 
published this month? An ad- 


ditional comment, or perhaps © 
a question on some point? We © 
foliow here the custom of en- 
gineering society meetings in — 
allowing a period for discus- 
sion following presentation of © 
a paper. You are invited to 


contribute your views. Ad-— 


dress the Editor, Heating, Pip- 


ing & Air Conditioning, 6 N. 
Michigan Ave., Chicago 2, Ill. © 





which very little has been done. 

This work could be further ex- 
panded to include specific recom- 
mendations for exfiltration and in- 
filtration air quantities in the cal- 
culating of heating loads and selec- 
tions of heating equipment in tall 
buildings. Some of this information 
is in the ASHVE’s Heating, Venti- 
lating, Air Conditioning Guide, but 
could be expanded to a much 
greater extent from the informa- 
tion contained in Mr. Sturm’s ar- 
ticles. 

The conclusion one reaches after 
reading these articles is the neces- 
sity for basic design of ventilating 
and air conditioning systems on a 
higher pressure basis. This in turn 
requires specially designed exhaust 
outlets as well as supply outlets that 
will not be objectionable from a 
noise standpoint. The conduit sys- 
tem of supply air distribution for 
air conditioning systems has satis- 
fied this requirement, yet there is 
much further work to be done on 
exhaust systems and general ven- 
tilation supply systems. 

Mr. Sturm’s contribution toward 
this in the two articles is of consid- 
erable magnitude and should be the 
basis of a more comprehensive 
analysis by the ASHVE to set up 
design standards for heating, ven- 
tilating, and air conditioning sys- 
tems. —W. S. Boprnus, Carrier Corp. 


CHARTS HELP SOLVE 
LIGHTING PROBLEMS 


I HAVE LITTLE comment to offer on 
the article by E. I. Franks in the 
September issue, Charts Help to 
Solve Lighting Problems, since the 
author states that his data are not 
to be used for design work and that 
he finds the chart form easy to use 
for a rough guide. The graphs apply 
to only one set of conditions, and 
applying correction factors in Table 
2 assumes the user has available 
data on utilization and mainte- 
nance factors. 
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We in the lighting business think 
we have quite a simplified proce- 
dure and as accurate as lighting 
design can be—the data corre- 
sponding to the graphs are given 
in tabular form for a wide range of 
utilization factors.* The latter are 


tion may affect the result myg, 
as three to one. Colors 0: ceilin 
and walls are important w ) cer. 
tain types of lighting syst: 
the output efficiency of lu 
may differ as much as tw 
All these variables are ha: 


and 


determined for any given installa- praise except by comput dats 
tion setup by simple reference just such as given in the tables [ me». 
to the room index table and in turn tion. That does not mea: hoy. 
to the utilization factor for any ever, that simple recipes cannot » 


given type of lighting equipment. 
This seems to me easier to do than 
to read a railroad timetable, and 
takes no more time for a “quickie 
result” than looking up a telephone 
number. 

Mr. Franks gives no clue as to the 
variables that make up his correc- 
tion factors. Room size and propor- 


developed for lighting all sorts 
interiors when assumed conditioy 
eliminate a lot of the variabj 
—C. E. Wertz, lamp dept., Gener 
Electric Co. 





*Essential Data for General L ng De 
sign. Folder D. Lamp Departmen:. Gener 
Electric Co., Nela Park Engineering p 
Cleveland, Ohio. 


GARDEN AIR 
CLEANED ELECTRICALLY 


in any comparable indoor place 
amusement.” 

The air conditioning system con- 
prises eight individual systems, each 
handling 67,500 cfm of air. Th 
precipitator installation also com- 
prises eight units, each having 
cells and ionizers. The cross-section 
area of each bank of precipitator 
is 13 x 15 ft. These are installed ir 
the ductwork between the dehv- 


Electronics has entered Madison 
Square Garden, New York, to re- 
move tobacco smoke and clean the 
air, it was recently announced by 
General John Reed Kilpatrick, 
president of the Garden, the Ray- 
theon Mfg. Co. reports. This is be- 
ing accomplished “by one of the 
largest installations under one roof 
in the world of electrostatic pre- 
cipitators,” operated in conjunction 


with the new air conditioning sys- midifiers and the fan, in such 2 
tem in the Garden. manner that all of the air supplied 
General Kilpatrick said that “It to the Garden passes through the 


electronic filters. 

Charles S. Leopold, consulting en- 
gineer, a member of HPAC’s board 
of consulting and contributing ed- 
tors, designed the system 


has always been our practice to 
present the world’s greatest sport- 
ing events and spectacles. Now our 
spectators can enjoy these events in 
greater comfort than that provided 


Howard Post, chief engineer of Madison Square Garden, adjusts the power pad 
which supplies direct current to the electronic air cleaner 
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ANY ENGINEERS and contractors 
ike to keep copies of articles from 
HPAC and: other publications for 
uture reference, and most of them 
have difficulty in filing them so that 
t is easy to find the material on a 
particular subject when the need 
prises. 

Space is always limited, and if 
he filing scheme is too complicated 
2 lot of the reference value of the 
material is lost. 

In a question on this matter pub- 
ished in the August issue, Reader 
‘RA.W.” said he would be inter- 
sted in knowing how others solve 
is problem, and how an engineer 
br contractor can file engineering 
formation without setting up an 
laborate library or file room. 
ollowing are some answers to 
RAW.” from other readers. 



























NDIVIDUAL FOLDERS FOR 
ORTHWHILE ARTICLES 







OT ENOUGH can be said for the 
alue of such a file. Mine consists 
f tabbed fiber folders which have 
netal hooks at the upper ends from 
hich they are suspended in file 
ses. There is a good sized stack 
i new ones ready in case a brand 
¥ subject comes up. 

So when a new issue is ready for 
ng, I pick up my razor blade to- 
ner with the specs. What to do 
th Sam Lewis’ August article? 
ai Out the section on “Air Condi- 
g—Sheet Metal Work — Air 


” 
















. 


The folders are arranged accord- 
to subjects which are marked 
their regular metal tabs. Each 
& stiff sheet of paper in it at 
front and on this are listed 
ss-index references. With re- 
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QUESTION OF THE MONTH 


spect to Sam Lewis’ article, a note 
was made under “Chimneys—Steel 
Stacks,” showing in which folder 
the article may be found. 

I even have a folder into which 
go grievances so I can tell off a 
manufacturer when the occasion 
presents itself. The folder on the 
“Heat Pump” is putting on quite 
some weight and I am considering 
dividing it according to the various 
aspects of the matter. 

I wish that the publishers would 
SO arrange these articles that they 
maybe cut out without sacrificing 
parts of another good article 
printed on the reverse side. There 
should be reprints available of im- 
portant ones. 

Besides this file, I have a library 
and the file contains many sheets 
of references to certain books. 
Then I have a file of manufactur- 
ers’ catalogs and finally I have a 
leather ringbound book into which 
goes engineering information that 
would come in handy on the job 
and which can be carried in the 
head only by a super-engineer. 


SKeeping Magazine Articles 
or Future Reference 


I love that suspension file. It al- 
lows me to reserve judgment until 
I have gotten in touch with the best 
brains of the profession. 

W. O. 


3x5 CARDS USED 
TO INDEX ARTICLES 


| ANSWER TO “R.A.W.’s” question 
of the month appearing in HPAC 
for August, I can relate my experi- 
ence in filing the wealth of material 
contained in HPAC and other pub- 
lications in the field of heating and 
air conditioning. 

First of all, I found that the filing 
of individual articles did not prove 
to be advisable because oftentimes 
the article that I wanted to file 
under one subject contained some 
part of another article on the back 
of one or more of the pages of the 
first article. 

Therefore, I have adopted a sys- 
tem using 3x5 cards, each to con- 
tain the name of the particular 
article of interest, authors, name of 


Several readers explain their schemes of filing engineering information this month 
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magazine, dxte, and sometimes a 
brief note or two giving some of 
the highpoints of the article. This 
same card may also contain any 
cross-reference that is_ desired. 
Then, I have set up a subject file 
in which the 3x5 card, containing 
the name of the article and the 
other information, is placed. Thus, 
it is obvious that a 3x5 card file is 
set up by subject, and a card for 
each article is placed under its 
particular subject. These 3x5 cards 
are filed in alphabetical order under 
their subjects. 

As most of the magazines contain 
many pages of advertisements, I 
separate the contents of the maga- 
zine from all of the advertisements, 
being careful to retain the table of 
contents. From here on, it is quite 
simple then to staple the main 
body of the magazine together, with 
the table of contents on the front, 
and file it in chronological order by 
month and year. This saves on 
considerable space and allows all 
of the worthwhile material to be 
bound or fastened together in 
groups of years or however it is 
desired. 

Thus, it may be seen that the 
3x5 subject card file serves as an 
index for the articles contained in 
the magazines. One advantage of 
having a card index system is that, 
over a period of years, it has proved 
to be quite a time-saver. Not only 





ASKS FOR HELP ON: 
UNIT HEATING SYSTEM 





You ARE INVITED to comment on 
the following question from “J. H.” 
Suitable discussions of this matter 
will be published, and paid for at 
regular rates (with additional pay- 
ment for sketches). Address The 
Editor, Heating, Piping & Air Con- 
ditioning, 6 N. Michigan Ave., Chi- 
cago 2. 

“A building is divided into three 
distinct heating zones, with differ- 
ent ‘temperature requirements and 
different rates of heat loss. Each 
zone is to be heated by a unit heater 
of suitable size and supplied by 
steam from a low pressure oil burn- 
ing steam boiler. Temperatures in 
each zone are to be separately con- 
trolled, no unit heater motor shall 
run unless there be steam in the 
heater, the burner shall shut down 
when all zones are satisfied and 
shall start when any zone requires 
heat, and the number, type and cost 
of control equipment shall be kept 
at a minimum. I would like sugges- 
tions on how best to do this.” 
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is it an efficient means of locating 
articles, but it is an efficient method 
of filing additional articles on old 
or new subjects. Another advan- 
tage of this simplified method is 
that it is convenient to maintain 
the card index in or adjacent to the 
desk, making it very accessible at 
all times for ready reference. 


January Directory Issue 

Kept Intact 

One more item that I have found 
to be helpful is that of keeping the 
January issue of HPAC intact, for 
reference to the manufacturers of 
equipment. Then, when the next 
January issue is received, the old 
copy is broken down as the other 
copies have been done. 

—R. R. 


TWO DRAWER CABINET 
DOES THE JOB 


Tue PROBLEM OF “R.A.W.” is inter- 
esting because the question of ade- 
quate filing for reference data with- 
out a large outlay in space or a 
complicated cross-reference system 
has long confronted those in the 
engineering profession. The follow- 
ing method has proved very satis- 
factory in my case. 

I have devoted one small, two 
drawer, business size filing cabinet 
exclusively to this purpose. It has 
adequately filed our articles for a 
period of three years, with space 
for approximately two more years. 

In making up our files we secured 
letter size, expanding type, paper 
wallets. In our case a total of 28 
of these has been sufficient. Each 
wallet was inscribed with a heading 
as to the classification of material 
it contained. Our file has four gen- 
eral classes under which all general 
data of their type are filed. They are 
Air Conditioning, Heating, Piping, 
and Refrigeration. The remainder 
of our wallets are headed by specific 
headings such as Boilers, Compres- 
sors, Condensers, Controls, Fur- 
naces, Heaters, Towers, etc. These 
headings will depend on the type 
of business engaged in. 

We have found it wise to make an 
index on the wallet front and as 
each article is filed it should be 
listed as to content, name, and 
author, and given a number as to 
its position in the wallet. Another 
good practice is to file an index in 
each wallet upon which to list 
names and sources of articles from 
sources which cannot be clipped out 
and filed in the usual way. 

—wW. R. L. 


SEES VENTILATION AS 
WAY TO SAVE SUGAR 


Experiments now are uncer wa 
looking to large savings in svar 
reduction of the temperature , 
sugar beets in storage, acco. ding t 
a paper read before the America, 
Society of Mechanical Engi cers »; 
its fall meeting in Salt Lake cj, 

The work is being done at tp 
Colorado Agricultural Experimey; 
Station at Fort Collins, and was ¢. 
scribed by R. D. Barmington, asx. 
ciate research engineer in charge 
of the project, at a joint process jp. 
dustries and heat transfer sessioy 
of the ASME. 

Sugar losses in a storage pile yar 
from % to 1 lb of sugar per ton pe 
day, depending on the temperatuy 
of the beet pile, Mr. Barmingto 
said. When 60,000 tons of beets ar 
stored in piles in one average sized 
factory district, the loss of 1 lb o 
sugar per ton of beets amounts to; 
loss of 30 tons of sugar daily. ky. 
periments at this station and els. 
where reveal that a reduction in th: 
pile temperature is the most effec. 
tive way of reducing the loss 

For best storage of the beets, the 
temperature must be reduced from 
about 50 F, the average temperature 
of the soil at harvest time in Colo- 
rado, to as near 32 F as possible 
without freezing, Mr. Barmington 
said. For best results it must be 
reduced as quickly as possible 

One of the means suggested } 
artificial ventilation of the sugar 
beet pile using night air which 
usually 35 F or lower during the 
storage season. This method has 
possibilities, the researcher said 

“It will require further stud 
and experimentation to determin 
whether or not it would be practica 
to build structures large enous 
completely to enclose for controlled 
ventilation all the beets now stored 
in the open,” Mr. Barmington said 

“In the Fort Collins factory ds 
trict there are now 60,000 tons 
beets piled in the open for a peri 
of 40 to 60 days. If the density is# 
lb per cu ft this would require }- 
000,000 cu ft of storage space. 1 
cool these beets quickly for be 
storage conditions would require! 
ventilating system having a capa 
ity of 1,200,000 cfm. Further studi 
and experimenting with proper 
designed equipment will be neceé 
sary to determine whether or no! 
ventilating system would be & 
nomically sound. Large savings ® 
sugar can be made if the temper 
ture of the beet pile can be ™ 
duced quickly at the beginning “ 
the storage period.” 
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= N THE ApRIL 1946 Heating, Piping 
bal Air Conditioning there was an 
ble ticle entitled A Simplified Pro- 


dure for Specification Writing, 
be Ma George W. Campbell. Due to 
veral requests, it was decided to 
in as a supplement to this ar- 
le a series of specification cards 
ich are currently being used by 
tye fee firm of Urdahl and Everetts, 
bnsulting engineers, in their 
aid ashington, D. C., and San Fran- 
yey SCO Offices. Mr. Campbell is em- 
ine (@poyed in the Washington office. 

ial Mg 2e cards have been duplicated 
agh the “Ditto” process. After the 
ed ginal duplication on 84x11 in. 
red eer, the copies were cut into 5x8 
aid cards. The “master” (“Ditto” 


jis Metminology) was also cut out and 
sof d in a 5x8 card file. The origi- 
riot cards have no dates. As the 


3 ds were revised, a date was 
q-Mgded so that an obsolete card 
To Duld not be used. 

bet MEE De cards are in two sections, a 
e tered series and a numbered 
yat- : es. 

dis feet us assume a specific problem. 
t have designed a direct fired air 
Nnditioning system. We would go 
the files and remove card No. A. 
oking under paragraph 1, we 
te general intentions, scope of 
rk, and time of bids. These items 
ould be written on a 5x8 in. 
rd or paper and should be given 
numbers noted. 








ots 








simplified Procedure for 


SPECIFICATION WRITING 


Consulting engineers and archi- 
tects usually have a permanent set 
of conditions which they use for 
the particular locality in which 
they work covering such items as 
checking, definitions, delays and 
extensions, and accompanying 
drawings. These are included in 
paragraphs 2-31 indicated as print- 
ed matter; if we do not want to use 
30 paragraphs for this material we 
can easily change the number. 

Paragraph 32, work to be done 
by others, is another paragraph 
that will have to be written out for 
each job as every job will be dif- 
ferent. 

We now have arrived at the part 
of the system that is a time-saver. 
We go through the file and pick 
out all cards having numbers which 
are listed on Card No. A, following 
the title of the specification as di- 
rect fired air conditioning unit 
(1), heat exchanger (9), oil burn- 
er (11), ete. In our particular 
problem we won’t need some of the 
cards. Let’s assume we are not re- 
sponsible for the domestic hot 
water system, which in this case is 
a plumbing job; therefore, we re- 
turn card No. 39 (domestic water 
heater). Again, let us say the 
architect is to include in his speci- 
fication all flashing where it is 
needed; therefore, we return card 
No. 34 (flashing) . 

We now take the cards and’ num- 
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ber them. Paragraph 33 of our 
specification will be given to direct 
fired air conditioning unit (Card 
No. 1), paragraph 34 to fuel oil 
tank (Card No. 23), etc. Should 
any of the cards now become sep- 
arated, that loss will be easily de- 
tected when the secretary starts to 
type them. 

After all the cards have been 
properly marked for the conditions 
of the particular job, we turn them 
over to the typist. After typing, 
the cards can be stapled together 
and placed in the job file. 

The principal advantage of the 
system is that the engineer is saved 
time by not having to write out 
each specification every time it is 
desired to specify that item, and it 
eliminates errors which result from 
trying to transpose longhand. An 
added advantage is that an indi- 
vidual specification can be changed 
by substituting the newly written 
specification using the old number 
in place of the obsolete cards. 

Several of the cards have been 
published in the June-September 
issues inclusive, more appear this 
month, and others will follow. Be- 
cause of space limitations, they are 
shown smaller than the 5x8 in. 
size. These specifications are not to 
be construed as recommendations to 
other consultants but to illustrate 
this card file used by Urdahl and 
Everetts. 
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Let’s “Ventilate”’ 
These Heating Questions 


y ee ARE several interesting prob- 
lems in heating engineering over 
which hours of investigation and 
argument have been spent. The 
truth eventually will be revealed 
and prejudice eventually may be 
quieted. It may be of service if 
we “ventilate” some of these con- 
troversies having to do with radiant 
heating. 

Engineers have agreed fairly well 
that doing things to the barriers 
that enclose a room to reduce ex- 
cessive heat loss from people is a 
good principle. Carried to its logi- 
cal conclusion, this principle would 
be satisfied if the barriers were so 
effective (as by resistance to heat 
flow) that the people in the room 
would furnish sufficient heat for 
comfort merely by being alive. 
Radiant heating may be thought 
of as supplementing the resistance 
to heat flow of the barriers that 
enclose a room. 

For example, in the early days of 
radiant heating in the mild climate 
of England, they used wall panels 
of masonry or metal having im- 
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bedded tubes through which the 
heating medium was pumped. 


Two Schools of Thought 


In this country it is not easy to 
apply the wall panels in sufficient 
area, and there has been a feeling 
that wall panels would encourage 
convection air currents that are 
believed undesirable. As experience 
with American radiant heating 
was gained, there became manifest 
two great schools of thought con- 
cerning the matter—one for warm 
floors and one for warm ceilings. 

While trying to be open minded 
and unprejudiced, I belong to the 
ceiling school—my favorite argu- 
ment being that animals (including 
people) always have been accus- 
tomed to the gentle rays of the sun 
from overhead, and do not have 
to rub their heads directly against 
the warm ceiling. If radiant heat 
comes from the floors, on the other 
hand, the animals necessarily must 
touch the floor with their feet and 
if the floor is appreciably warmer 
than the feet, the feet will tell the 


NAM LEWIS’ PAGE 


in this regular feature, informal comment on heating, piping anc air 
conditioning matters is given by Samuel R. Lewis, consulting me. 
chanical engineer and member of HPAC's board of consulting ang 
contributing editors. This month he daringly jumps right into the 
middie of some of the controversies about the subject of radian} 
heating, giving his views and bringing out the ideas of others as weil, 
Anyone who wants to argue on the matter is invited to join right jn, 


animal about it. I have met wit 
no trouble jobs whatever, wher 
radiant heat was delivered from 
overhead, but I have participated 
in spending considerable sums 4 
money in correcting plants in-whic 
radiant heat came through 
floor. Control of the heating me 
dium definitely must be far mo 
meticulous for floor heat deliver 
than for ceiling heat delivery. 

If the floor is to do the job, it 
probably wiser to imbed the pim 
directly in concrete than to pad 
them in sand or crushed stone) 
low the concrete. It is importa 
that the floor temperature not & 
ceed some very moderate intensiif 
say 85 deg. Also, the underflo 
radiant piping should be designe 
so that it will vent and drm 
whether the heating medium \s # 
(steam) or a liquid (water). 


Underfloor System Using Ste 

One very large underfloor radi 
heating system was designed ! 
steam. It was unsatisfactory ° 
cause of a too-warm ares direc! 
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pove each pipe, concerning which 
ne feet complained, and because 
»f too-wide variations in tempera- 
ure following cycles of opening or 
osing the steam supply valves. 
r hanging it to water, with the in- 
- Brent relatively gradual tempera- 
ure variations, was costly because 
e »f air pockets in the buried pipe 
+ [Boops. The original installation, lim- 
| ted to vent and drain with steam, 
ould just as well have been ar- 
anged to operate with either steam 
pr hot water. 
There are some rooms, of course, 
at have sloping or vaulted ceil- 
ngs that are poorly adapted to 
arry radiant pipes and which 
herefore may be more easily 
eated by floor coils. There are 
pecasional rooms that have so great 
, heat demand as to require radiant 
nergy from both ceiling and floor. 


Pipes Above or Below 

Metal Lath? 

If the radiant energy is to be 
felivered through the ceiling, there 
a controversy as to whether the 
ater circulating pipes must be 
above the metal lath of a suspended 
elling or whether they may be 
below the metal lath. 


The pioneering construction for 
bverhead radiant heating was to 
semble and weld and test the coil 
or each zone or room on the floor, 
hoisting it in place after such test- 
g. The metal lath of the sus- 
pended ceiling then was wired to 
e pipe coil. Thus, the plaster 
ould be applied with fairly uni- 
orm thickness over the entire area 
bf the metal lath, and usually 
vould rise as high as the center of 
ach pipe in the coil above the lath. 
sulation usually is installed above 
é pipes so as to minimize transfer 
bf heat to the floor above the coil, 
ince control of such heat would be 
hifficult. 


When copper tubing commenced 
0compete with ferrous pipe for this 
pplication, the tendency was to re- 
huce the diameter of the tubing and 
0 increase its length. The con- 
actor was instructed to install the 
hetal lath in conventional manner 
nd to fasten the copper tubing 
below it. Thus, the small copper 
bes would be well imbedded in 
plaster, but inevitably the plaster 
vould be very much thicker be- 
een the tubes than in the rela- 


With 
























tively small areas directly below the 
tubes. 

Anxiety is manifested as to 
whether there will be streaks in the 
ceilings after a length of time, due 
to the thin plaster under the tubes 
in comparison with the thicker 
plaster between them. It has been 
rumored that the lathers’ union 
feels that they will be unfairly de- 
prived of work if the metal lath 
shall be wired directly to and below 
the pipe coils, since lathers are ac- 
customed to install light rolled 
channels for supporting the lath. 
Thus, in strong union circles it may 
be necessary to install the channels 
between the radiant heating pipes 
—merely to keep peace. 


Pressure Loss Through the Coils 

It is obvious that if, say, %4 in. 
internal diameter radiant heating 
coils are used, the pressure loss and 
pumping power may be very much 
less than if the liquid heat carrier 
is forced through tubing of, say, 
3%, in. outside diameter. 

We have ample evidence of cor- 


rosion and ultimate leak damage 
from pipes that carry mixtures of 
steam, air, and carbon dioxide. We 
have little evidence of corrosion and 
leakage from pipes that carry the 
same water around and around in- 
definitely, since air and other cor- 
rosive gases must be nearly impotent 
in this case. 

There is justification, therefore, 
for controversy as to whether steel 
or wrought iron or copper is most 
desirable in the radiant heating of 
rooms, and as to whether—when so 
used—the heat should come from 
above or below. There may be some 
interesting experiences reported by 
next winter with plants in which 
the tubing is below the metal lath. 

My prejudiced practice will be to 
use any of the metals that seem to 
me to be expedient in either loca- 
tion that seems to be best suited to 
the particular job. My friend, the 
late Samuel Neiler—a great and 
successful engineer—long ago wrote 
me a letter expressing exactly this 
intelligent attitude concerning a 
similarly controversial issue. 


Tells How to Care 
for Pipe Insulation 


Four major steps in an insulation 
maintenance program were recom- 
mended by Utley W. Smith, mana- 
ger of the Magnesia Insulation 
Manufacturers Association, to mem- 
bers of the National Association of 
Power Engineers at their conven- 
tion in Boston. 

Regular inspection is vital to the 
continuing efficiency of any insulat- 
ing material, Mr. Smith stated. 
Maintenance and repair work can 
be carried out by an insulation con- 
tractor on a periodic service ar- 
rangement or by the assignment of 
a permanent maintenance crew if 
the volume of work warrants. For 
those charged with supervision of 
maintenance by a contractor or by 
their own plant personnel, the fol- 
lowing program was recommended 
for proper maintenance of 85 per 
cent magnesia insulation: 

1) Regular, thorough inspection 
to assure that all sources of heat 
loss are insulated. 

2) Periodic review of insulation 
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thicknesses to determine whether 
changes in operations or costs war- 
rant increased thickness. 

3) Frequent survey of the pro- 
tective jacketing on insulation for 
signs of damage. 

4) Examination of the insulation 
itself for signs of mechanical injury 
or of loosening caused by excessive 
vibration, unusual expansion and 
contraction, or unexpectedly high 
operating temperatures. 

Of particular importance for 
maintenance are removable covers 
for flanges, it was stated. Unless 
these are used, the tendency is to 
leave flanges uninsulated, an im- 
portant cause of heat loss. Where 
expansion and contraction occur, 
expansion joints are sometimes 
built into the insulation. And where 
vibration or other movement makes 
it difficult to keep insulation in 
place by conventional means, block 
insulation may be applied to metal 
surfaces with the aid of an arc 
welding gun. 
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How Infra-Red Radiation Is 
Used for Space Heating 


Cyril Tasker Reviews Two British Reports 
on Radiant Energy for Process or Comfort 


P areas PRESENTED in recent months 
before the British Institution of 
Heating and Ventilating Engineers, 
entitled Specific Effects of Infra- 
Red, and Infra-Red in Relation to 
Space Heating, contain interesting 
material for those concerned with 
radiant heating for industrial pur- 
poses and for human comfort. [See 
vol. 13, no. 129, and vol. 14, no. 138, 
of the Journal of Institution of 
Heating and Ventilating Engineers. ] 
A comprehensive bibliography is in- 
cluded and recent advances in the 
application of “infra-red” are dis- 
cussed from the heating engineer’s 
point of view. 


Follows Laws of Optics 


Every substance is capable of ra- 
diating infra-red and absorbing ra- 
diation, but the capacity varies with 
the nature and state of aggregation 
of the material and with the condi- 
tion of the surface. Infra-red radia- 
tion follows the laws of optics. 

Most liquids exhibit pronounced 
absorption lines, and Fig. 1 shows 
how strongly water absorbs at wave 
lengths of 3 and 6,; the broken line 
on Fig. 1 indicates how closely 











KEEPING POSTED on heat- 
ing, ventilating, and air con- 
ditioning developments and 
trends on the other side of 
the Atlantic is simplified by 
articles such as this one, 
wherein Mr. Tasker again re- 
views some British papers be- 
lieved to be of particular in- 
terest to American engineers 





and contractors 








transmission through the human 
skin follows that of water. Studies of 
absorption spectra may help in the 
choice of materials and the treat- 
ment of surfaces to obtain best re- 
sults. 


An ideal absorber of radiation is 
also an ideal emitter and is termed 
a black body. Building materials 
such as brick, concrete, tile, etc., are 
fairly effective emitters and ap- 
proach black body characteristics in 
the range encountered in space 
heating. Water vapor and carbon 
dioxide emit and absorb infra-red 
radiation only in some sharply-de- 
fined wave bands as indicated in 
Fig. 2. 


In space heating by radiation and 
convection, conditions are usually 
complex and in a flexible system, 
radiation being constant, the heat 
supply can be greatly increased by 
various rates of convection, but 
there are few published data to de- 
fine the ratio of radiation and con- 
vection at various rates of air flow 
over the radiating surface at floor 
and ceiling levels. 


The ratio of radiation to convec- 


tion in every type of heating syste 
is greatly influenced by the positig, 
in which the heating element \ 
fixed. A ceiling panel at 100 F ha 
a radiant output of 80 to 90 pe 
cent; at floor level this is reduced 
to 20 to 30 per cent, and if expose 
to strong draft, is reduced almos 
to zero. Radiation is very dependent 
on the character of walls and other 
surfaces which absorb and re-rad- 
ate. 


Health and Comfort 


In these papers the authors sug- 
gest that “a fair density of radia- 
tion, evenly distributed, such as may 
be provided by low and medium 
temperature radiant ceiling panels, 
strikes an optimum”; and tha 
“ideal conditions are provided. by 
relatively low air temperatures and 
relatively high mean radiant ten- 
peratures,” which impart a feeling 
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of freshness and comfort. It is also 
suggested that the optimum condi- 
tion for comfort probably lies 
around an air temperature of 55 F 
and a density of radiant flux around 
75 Btu per sq ft per hr. 

It would seem that in most radi- 
ant heating applications in America, 
air temperatures are but little lower 
than those found with convection 
heating or a combination of convec- 
tion and radiation heating. Greater 
stress is placed on ventilation needs 
in space heating in Europe than in 
america and there is evidently room 
for increased study of the part 
played by “freshness” in comfort. 


High Temperature Radiation 


In these papers it is suggested 
that “a relatively high density of 
radiation energy is advantageous” 

ysten Hi and that “the density of flux of a 
sition HP low temperature radiator panel may 
nt is HB be matched with a high temperature 
P has (short wave) radiant source by in- 
) per MN creasing its distance and reducing 
luced its area”. To quote, “At emission 
posed fe temperatures of 600 F, 1700 F, and 
most Hi 4000 F an equal amount of energy is 
ident HB radiated from surface areas in the 
other i relation of 302:19:1, the emission in- 
radi- f® tensities are distributed in a differ- 
ent fashion each time, the high tem- 
perature emitter showing a concen- 
tration of the short wave bands”, 
sug- @® see Fig. 3. The radiant temperature 
adia- Mi as a function of distance is plotted 
3 may fm in Fig. 4. 
dium The proportions of radiated and 
nels, Mi convected heat given off from one 
that H® patented type of radiant panel fixed 
d.by Min ceiling and wall positions and 
s and from column radiators at floor level, 
tem- are given as follows: 


eng Radiation Convection 
Ceiling position ............ 80 20 
Plane surface, wall position .56 44 


Free standing radiators... .. 27 73 


Returning to their contention 
that comfort can be obtained with 
medium temperature radiation at 
the correct mounting height in rela- 
tion to the temperature and with 
the infra-red rays evenly distrib- 
uted, the authors report that gas 
fired suspended radiant heaters, 
Suitable for industrial premises, 
have been placed on the market in 
England. They have a luminous re- 
fractory radiant at a temperature of 
2000 F, and a reflector plate fixed 
bove the radiant at an angle. This 
acts as a conductor and black emit- 
ter, receiving some of the infra-red 
Tays from the radiant and re-direct- 
ng them to the floor level. The sur- 
face temperature of the reflector 
plate is at 500 F, and the mounting 
height is 8 ft, 6 in. from floor level. 




















“At 2000 F, peak emission is obtained 
at a wave length of 2.1,, with an 
emissivity of 60,000 Btu per sq ft per 
hr; and at 500 F, the wave length is 
5.4, with an emissivity of 1400 Btu 
per sq ft per hr.” 


Industrial Possibilities 

The authors suggest that a really 
attractive possibility, on which re- 
search should concentrate, is the 
evolution at economic cost of radi- 
ant heaters with a high specific 
emission rate of the wave band 
around 3y, since at this wave length 
water absorbs radiation strongly 
(see Fig. 1). The practical impor- 
tance of such a device for drying, 
evaporating, etc., is stressed; by 
matching specific emission and spe- 
cific absorption, instantaneous 
evaporation of moisture under con- 
ditions of high internal efficiency 
might be effected. 

A. H. Barker, in discussing these 
papers, said that accurate experi- 
ments relating to radiant heat are 
very difficult—“the measurement of 
the degree of comfort is almost im- 
possible except by prolonged statis- 
tical methods”. Valid relationships 
may be derived, however, from a 
statistical treatment of a sufficiently 
large number of tests or tested sub- 
jects. Mr. Barker said he had de- 
signed an instrument which he be- 
lieved would measure the mean ra- 
diant temperature. 

It was also suggested that con- 
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certed effort by heating engineers 
and physiologists is needed to deter- 
mine the most suitable wave length 
or band of frequencies for infra-red 
heating of occupied spaces. 

Mention was made of modifica- 
tions of the eupatheoscope and the 
globe thermometer in which the in- 
struments were split into halves 
with an insulating partition be- 
tween them. These modifications 
proved of value in assessing comfort 
where radiant heating was from one 
side only. 


Parabolic Reflectors—“Beam” 
System 


It was reported that parabolic or 
elliptical reflectors had been used to 
direct heat rays where they were re- 
quired and that such a reflector 
with a heating element arranged at 
the focal point will throw forward 
rays which are substantially paral- 
lel to each other, whereas without 
the reflector dispersion is consider- 
able, since the intensity of radiation 
falls off with the square of the dis- 
tance. This square law does not ap- 
ply to the intensity of infra-red 
rays from a parabolic reflector, as 
they are substantially parallel. 

An interesting example of factory 
heating was mentioned. “On two op- 
posite end-walls radiant heaters are 
mounted with reflectors in banks: 
these are designed to throw parallel 
horizontal rays across the whole 
length of the factory, but only in 
the lower region to a height of 6 ft 
to 10 ft above the floor so that per- 
sons in the factory in all positions 
feel radiant heat coming from two 
directions, and none of the radiant 
heat is wasted upon the upper area 
of the factory. In a factory with an 
average height of 36 ft, only one- 
sixth of the total cube of the build- 
ing need be flooded with radiant 
rays.” 

One of the difficulties of this 
“beam” system, as it is called, is to 
obtain rays sufficiently parallel to 
throw the heat over considerable 
distances while maintaining suffi- 
cient intensities. Research work on 
parallel beams carried on by search- 
light designers has assisted in this 
problem. 

“The problem of throwing the ra- 
diant heat for distances of 100 ft 
can be solved providing the diffusion 
of rays can be kept to a minimum.” 
If all the separate reflectors are 
mounted at an angle to one another 
slightly facing inwards so that the 
diffusion is confined to the width of 
the factory, most of the heat is con- 
served in the areas where it is most 
required. 
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Gas Radiants 


Chemical treatment of the re- 
fractories which are heated to in- 
candescence by the flame in gas ra- 
diants has resulted in increased ra- 
diation emission. 

There have been substantial de- 
velopments in the evolution of over- 
head radiant gas heaters which 
have proved advantageous for the 
heating of factories, assembly halls, 
churches, etc. They are flueless, 
have an overall efficiency of 90 per 
cent, and about half the energy is 
available in the form of radiation. 
One type is illustrated in Fig. 5. 

Electric heating: Great strides 
have been made toward the perfec- 
tion of electrically heated, low-tem- 
perature surfaces, produced in the 
form of reels of double paper, with 
the resistance wire embedded in the 
adhesive layer in between. They are 
usually operated at about 100F, the 
current consumption being about 16 
watts per sq ft. 


Output of Ceiling and Floor 
Panels 


Since there is considerable discus- 
sion in America on the output of 
ceiling and floor radiant panels, the 
following may be of interest. “By 
the use of floor panels the practica- 
ble range of temperature is limited 
to 75 to 85 F, but ceiling panels have 
working temperatures from 80 to 
130 F and over, as the height of the 
rooms and other factors may war- 
rant.” 

When water of various tempera- 
tures was run through the ceiling 
panel of a 10 ft high room the fol- 
lowing thermometer readings were 
taken when temperatures had be- 
come constant: 


Water in pipe coil...... 88 126 164 
iling 


CoA : Se ncsivisctdesss 82 115 147 
Air temperature 

1 ft from ceiling...... 64 77 91 
Air temperature 

1 ft from floor....... 61 72 82 


Thermal Reflection 


In these papers the authors sug- 
gest that it will eventually be possi- 
ble to use wall coverings consisting 
of an insulating board with alumi- 
num foil bonded to the surface and 
endowed with a decorative paint 
opaque to the eye and highly trans- 
missive to infra-red. Vast strides 
had been made during the war in 
connection with camouflage in the 
study of the spectral properties of 
pigments and paints in the infra- 
red regior. The percentage increase 
in warming due to a reflective coat- 
ing on insulating board may, how- 
ever, be rather small. 
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Fig. 5—Overhead radiant heater. A, 
on-off cock with union. B, cock. C, 
pilot tube. D, pilot tip. E, oo 
F, pressure control screw. G, p 

testing point. H, burner. K, industrial 


jet. L, refractory brick. M, vitreous 
enameled front plate. N, chromium 
plated frame. O, casing. P, wall brack- 
et. R, reflector 


The following paragraph from one 
of these papers strikes a familiar 
note: 


Calculations for Radiant Heating 
System 


“The calculation or estimation of 
all relevant factors in radiant heat- 
ing often proves to be lengthy and 
tedious. There is no dearth of good 
publications on this subject, but the 
unifying viewpoint is still missing 
and also the digest of much of this 
information in the form of workable 
tables and charts. It sometimes 
happens that factors remain un- 
recognized, such as the effect of sec- 
ondary convection currents, gener- 
ated by the action of a radiant heat- 
ing device. In a system of constant 
output the radiant effect may be 
unduly reduced and waste be caused 
in a flexible one. 

“Further progress,” the author 
suggests, “will lie in improvements 
of testing instruments and inter- 
pretation of test results and a re- 
finement of the mathematical treat- 
ment. It would be an interesting 
study to fit a specially designed test- 
ing room with every conceivable 
type of heating device and record 
all variable factors from the start 
of the heating-up to the attainment 
of constancy. 

“Such factors may include tem- 
perature and thermal characteris- 
tics of walls, floor and ceilings; map- 
ping of isothermal lines throughout 
the room; mapping of convection 
currents, i.e. velocity and direction; 
mapping of radiant flux density dis- 
tribution, direction, and spectral 
analysis; humidity, ionization and 
suspended matter (dust) .” 
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ARMY ENGINEER EXPLA!) 5 
“PERMAFROST" 


Progress in the Army En; Leers 
battle to conquer “permafr: :;”_, 
word coined to describe | rm. 
nently frozen ground—and 5 «. 
velop design criteria and m»thog 
adaptable to far northern co: stryp. 
tion of airports, roads, under oun, 
utilities, buildings, and other type 
of structures, was reported at th: 
American Society of Civil Envinee; 
annual convention in July. 

H. J. Manger, of the U.S. Eng. 
neer Office in St. Paul, describe; 
permafrost as a thickness of soi] « 
other deposits at a variable depth 
below the surface of the earth jp 
which a temperature below freezing 
has existed continuously for a long 
period of time. 

“This phenomenon is quite extep- 
sive and covers about one-fifth o; 
all the land area in the world. lh 
the northern hemisphere, perma- 
frost exists in about 80 per cent of 
Alaska, 50 per cent of Canada, and 
practically all of Siberia. Its origin 
is unknown, but it is believed that 
the phenomenon was formed during 
the ice age.” 

Only the Russians, Mr. Manger 
said, gave much thought to the e!- 
fect of permafrost on construction 
prior to World War II, and in the 
recently-undertaken studies by the 
U. S. Engineers, much has been 
gained through the study of Russian 
literature on the subject. 

“In areas where there is danger 
of settlement by the lowering of the 
permafrost table, an air space 
should be provided under heated 
buildings to prevent heat transfer 
into the ground,” he stated. 


WHAT ARE THE FIVE 
BIGGEST A.C. JOBS? 


What are the five largest air con- 
ditioning installations in the world’ 

The Refrigeration Equipmen 
Manufacturers Association is see: 
ing the answer to this question 2 
compiling data on a history of com- 
fort air conditioning. 

If you have a candidate for oe 
of the world’s biggest installations 
send it to REMA, care of Theodore 
R. Sills & Co., 39 S. LaSalle St., Chi- 
cago 3, Ill. g 

The association also is obtaining 
material on the first air conditioned 
stores, beauty shops, funeral parlors 
hospitals, factories, theaters, print 
ing plants, photographic studios 
and radio stations. “Recognition 
scrolls” are to be awarded those 
establishments found to have pit 
neered air conditioning in their pa 
ticular fields. 
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The Air Conditioning of Processes 
in the Bread Bakery 


By H. R. Gable,* Albion, Mich. 


Tue purpose of this paper is to dis- 
cuss the air conditioning require- 
ments for the various processes in 
modern wholesale bread bakeries 
with emphasis on the specific re- 
quirements, problems and equip- 
ment features that are peculiar to 
this application. 


The modern wholesale bread 
bakeries have become high produc- 
tion factories where production 
often runs as high as 3000 to 5000 lb 
of bread per hour. As in all modern 
manufacturing plants product con- 
trol and production control are ex- 
tremely important. Competition in 
the bread industry is keen and be- 
cause there is very little opportunity 
for price variation a high quality 
uniform product is at a premium. 

There are 12 separate processes 
required to produce a loaf of bread 
and these processes take a total of 
about 10 hr. There are five sepa- 
tate crews required to handle the 
various processes. The make-up 
crew starts its work about 6 hr after 
the mixing crew has started the 
day’s work. It is about 1% hr later 
that the baker starts his day. After 
another hour and a half the wrap- 
ping and slicing crew starts to take 
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SUMMARY — Twelve separate 
processes are required to pro- 
duce a loaf of bread in a period 
of about 10 hr in a high produc- 
tion bakery where 3000 to 5000 
lb of bread are delivered per 
hour. The different temperature 
and humidity conditions re- 
quired in the various processes 
as well as the presence of carbon 
dioxide and flour dust cause 
many problems to arise in the 
maintenance of equipment. Solu- 
tions of the problems encoun- 
tered are indicated and sugges- 
tions are made regarding the pos- 
sibility of applying complete 
comfort conditioning to new 
streamlined bakeries. 


over the bread, and finally the de- 
livery crew backs up the trucks to 
load the bread and start out on a 
rigidly maintained delivery sched- 
ule. 

The most important element in 
bread making is the yeast. The ac- 
tion of the yeast is definitely affect- 
ed by variations in temperature and 
inasmuch as these variations may 
seriously affect the time element in 
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some of the processes, it is necessary 
to control the temperature. The 
yeast produces the fermentation ac- 
tion which conditions the dough for 
baking by converting the starch and 
the flour to basic sugars and then 
breaking these sugars down into 
carbon dioxide and alcohol. The 
carbon dioxide causes the dough to 
rise and become light and plays an 
important part in developing a fine 
texture in the finished bread. The 
alcohol assists in developing the fla- 
vor. This fermentation action is 
going on from the time the ingredi- 
ents are mixed until the yeast ac- 
tion is finally killed in the oven. 
In the earlier bakeries tempera- 
ture control was either absent or 
haphazard. Many bakeries, especial- 
ly the smaller ones, are operated in 
the same way today. The result is 
that the various processes vary from 
day to day depending on the weath- 
er conditions. This causes great 
variation in both the quality of the 
product and its availability to the 
customer. Air conditioning and re- 
frigeration play a large part in se- 
curing uniformity of fermentation 
action which in turn produces the 
uniform results required in present 
day modern plants. In addition to 
the processes during which fer- 
mentation is taking place there is 
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also the flour storage, make-up wa- 
ter preparation, baking and bread 
cooling where air conditioning and 
refrigeration can play an important 
part. 

To understand the requirements 
for successfully air conditioning the 
various processes it is necessary to 
understand the relation of these 
processes to each other and the ef- 
fect of ambient conditions on the 
product at various stages of devel- 
opment. 


Flour Storage 


The flour storage represents the 
first process in making bread be- 
cause it is in the storage that the 
flour is aged. As indicated in Tue 
Guive conditions of 65 to 75 F and 
55 to 65 per cent relative humidity 
are desirable for proper aging and 
preservation of the flour. To main- 
tain these conditions throughout 
the year air conditioning is definite- 
ly required. However, the majority 
of the plants today depend on cool 
locations and air circulation to pre- 
vent excessive deterioration. There 
appears to be increasing interest 
evidenced in the air conditioning of 
the flour storage and this interest is 
especially noticeable in Canadian 
bakeries. 


Mixing 

The mixing of the ingredients to 
produce the dough is the second 
process. In the mixer, due to a heat 
generation problem, caused by both 
chemical action and friction be- 
tween the dough and the mixer wall, 
means for heat dissipation is re- 
quired. This is partially accom- 
plished by refrigeration of the 
liquids, namely the water and milk, 
and by use of heat absorbing means, 
such as cracked ice for part of the 
water requirement or a cooling jack- 
et around the bowl of the mixer. In 
the cooling jacket refrigerated wa- 
ter, of about 33 F, is most commonly 
used, but recently direct expansion 
of a refrigerant has become increas- 
ingly popular. The introduction of 
conditioned air directly into the 
mixer bowl has also been tried suc- 
cessfully but has not been used very 
generally. 


Bulk Fermentation 


There are two general methods 
for preparing the dough for fer- 
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Fig. 1—FExterior 
view of fermenta- 
tion room in mod. 
ern large bakery 


mentation. They are the straight- 
dough process and the sponge- 
dough process. In the first, all of 
the ingredients are mixed at once. 
In the second, part of the flour and 
water and all of the yeast and yeast 
food are first mixed into a batter 
called a sponge. This sponge is al- 
lowed to ferment for a considerable 
time. The sponge is then returned 
to the mixer and the remainder of 
the flour, water, sugar, salt, malt 
extract, powdered milk, and short- 
ening are added for a final mixing. 


The latter method is the most 
widely used in the large production 
bakeries because it produces the 
pure white, fine grained, soft loaf 
that is so much decried and yet so 
eagerly purchased. 


The principal advantage of the 
sponge-dough process lies in the 
fact that the salt, which has a re- 
tarding action on the yeast ferment, 
is absent. This allows the ferment 
to work freely on the fermentative 
material of the flour and yeast food. 


The sponge is taken out of the 
mixer at a temperature between 76 
and 78 F and placed in a trough. 
This is a large steel tub holding 600 
to 800 lb of sponge. As the sponge 
comes out of the mixer it has a 
density of about 110 lb per cubic 
foot. At the end of the bulk fer- 
mentation period the density will be 
around 12 to 15 lb per cubic foot. 


The bulk fermentation process is 
the first of three processes where 
the advantages of air conditioning 
are pretty well recognized. The ef- 
fect of temperature variations on 
the action of the yeast and the ef- 
fect of relative humidity on the 
rate of evaporation from the sur- 
face of the sponge makes the con- 
trol of the air conditions surround- 
ing the fermenting sponge desirable 
from both the product and produc- 
tion control standpoint. 


During this fermentation period 








the yeast is very active and th: 
production of heat from the chem. 
ical action raises the temperature o; 
the sponge mass from 6 to 8 deg. Ip 
the earlier days of baking wooden 
troughs were used and afforded 
some degree of insulation and held 
the heat in the sponge. Later, stee! 
troughs were substituted for reasons 
of sanitation and upkeep. With the 
introduction of steel troughs the 
transfer of heat between the spong 
and the air, when there was a 
marked difference in temperature 
produced a temperature gradient 
between the center of the sponge 
and the outer surface that meant a 
graded action of the yeast ferment 
and non-uniform fermentation 
Maintenance of the ambient ten- 
perature at 80 deg makes it possible 
to maintain a substantially uniform 
temperature throughout the sponge 

Water, being a major portion o! 
the sponge, will evaporate rapidly 
into the low humidity air. Rapid 
evaporation from the surface pro- 
duces a crust that results in the 
streaks sometimes found in the fin-* 
ished bread when folded into the 
dough. A 75 per cent relative hv- 
midity at 80 F dry bulb controls the 
evaporation sufficiently to produce 
the right dough surface if the a! 
turbulence over the surface does 0 
exceed 5 ft per min. 

These conditions of 80 F dry bub 
75 per cent relative humidity, anc 
very low air turbulence at the sul 
face of the doughs are the requilt- 
ments to be met in air conditioning 
the space where bulk fermentation 
takes place. To secure these condi 
tions an insulated enclosure inde: 
pendent of the mixing area is usua- 
ly constructed. This enclosure 
usually with an 8 ft ceiling heig® 
may house 20 to 30 troughs as ‘he 
fermentation period for spong® 
runs from 4% to 5 hr and there ar 
3 to 4 sponges produced per how! 
per mixer. Because of the high de® 
point maintained within the & 
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closure it must be well insulated to 
prevent condensation on the inside 
surfaces and, equally important, 
must have a moisture barrier. When 
outside building walls are made a 
part of the enclosure the equivalent 
of 3 to 4 in. of cork is required. For 
inside or partition walls the equiva- 
lent of 1 in. of cork is usually satis- 
factory. For moisture barriers only 
metal or vitreous tile have proved 
to be entirely satisfactory. Where 
concrete plaster is applied directly 
over cork the plaster becomes moist 
enough to support mold growth and 
a very unsatisfactory situation de- 
velops. Most modern bakeries today 
use prefabricated rooms of panel 
construction on a steel frame. The 
panels, 3% to 4 ft wide by 8 ft long, 
consist of 1 in. wood fiber core with 
24 gage galvanized steel sheets 
bonded to each face with a water- 
proof glue. The panels are then fin- 
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ished with baked white enamel to 
apid produce an easily cleaned surface. 
~ It is interesting to note that it is not 























necessary to seal the edges of the 
panels as at 71 F dew point the 
vapor pressure is not great enough 
to cause moisture penetration into 
the end of the panel for any dis- 
tance. Figs. 1 and 2 show fermenta- 
tion rooms in a large modern bak- 
ery. 

The air conditioning unit must be 
entirely of copper and brass con- 
struction because of the carbon 
dioxide in the air. The carbonic acid 
that is formed is highly corrosive to 
zinc and in the presence of carbonic 
acid the electrolytic action between 
copper and zinc is especially de- 
structive. It was also early discov- 
ered that aluminum fin, copper tube 
heating and cooling coils were un- 
satisfactory as the aluminum tends 
to disintegrate rather rapidly. Some 


es 
‘ — heating coils are used with cast iron 
oe headers and the cast iron is defi- 
dev Me U'*ly attacked but the thickness of 


the castings usually provides a satis- 
factory life span. 





Fig. 2—Interior 
view of fermenta- 
tion room in mod- 
ern large bakery 


Flour dust, which fills the air in a 
bakery, is a constant source of trou- 
ble and continually fouls the condi- 
tioning equipment if regular and 
thorough cleaning is not adhered to. 
It is usually necessary to scrub the 
unit down thoroughly at least once 
a week and sweeten the system with 
a hypochlorite of soda _ solution. 
Where the flour and dust are al- 
lowed to form a sludge and remain 
for any length of time, micro-or- 
ganisms that attack the metal will 
develop. Resistance filters are use- 
less in the air system of equipment 
in a bakery as they become clogged 
almost immediately. There is un- 
doubtedly a fertile field here for the 
electronic precipitation type of filter 
as flour dust is a serious problem 
throughout the bakery. 

The air distribution system in the 
fermentation room is of exceptional 
importance as it is necessary to 
handle sufficient air volume to pick 
up the sensible heat load during pe- 
riods of high outside dry bulb tem- 
perature conditions without produc- 
ing too great an air turbulence over 
the dough surface. There is prac- 
tically no latent heat load because 
of the high dew point temperature 
maintained within the enclosure. 
This means that the allowable dry 
bulb temperature rise is limited to 
approximately 9 deg which makes it 
necessary to handle a considerable 
volume of air to pick up the mid- 
summer heat load. 

The history of fermentation room 
air conditioning development shows 
a constant wrestling with the prob- 
lem of more efficient introduction of 
air into the enclosure. Every im- 
provement in air discharge equip- 
ment that has been developed has 
been eagerly adopted and efforts 
have been made to adapt it to this 
problem. Definite improvements 
have been secured but the require- 
ments are so rigid that there are 
still peak heat load periods in cer- 
tain localities where it is difficult to 
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maintain the conditions required. 
Consequently, the search continues 
for improved methods. 

The possible solutions to this 
problem are limited in application, 
one for economic reasons and the 
other for sanitary reasons. The first 
solution is, of course, sufficient insu- 
lation to reduce the heat load ma- 
terially. However, the amount of in- 
sulation that would be required to 
make it possible to maintain abso- 
lutely uniform temperatures 
throughout the year are not eco- 
nomically feasible in the majority 
of bread plants. The second solution 
would be the creation of a latent 
heat load by the introduction of 
moisture into the room independ- 
ently. This method has been used 
successfully but does not have gen- 
eral acceptance because of the 
moisture condensation problem that 
exists with the introduction of the 
free moisture into the air. This is 
exactly what the bakers were trying 
to get away from when they adopted 
conditioned air equipment. 


Re-Mixing and 
Floor Fermentation 


At the completion of the sponge 
fermentation the sponge is re- 
turned to the mixer and the re- 
mainder of the ingredients are 
added for final mixing. Then the 
finished dough is taken from the 
mixer at a temperature of about 80 
F and left in the trough for a sec- 
ond short fermentation or rest pe- 
riod. This period lasts for 20 to 30 
min for the purpose of generating 
more carbon dioxide to lighten the 
dough again after its beating in the 
mixer. In some plants this dough is 
returned to the conditioned room 
for this second fermentation period 
but in the majority of the plants 
the troughs are just left on the floor 
in the open bakery. 


Loaf Make-Up 


The dough is then placed in the 
hopper of a machine called the 
divider which divides the bulk 
dough into pieces of a given weight. 
These dough pieces are then rolled 
into balls in a machine called the 
rounder and sprinkled with flour to 
control the surface evaporation. 

The dough balls are then placed 
on canvas, wood or stainless steel 
trays in the intermediate or over- 
head proofer. This is another fer- 
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mentation period for the purpose of 
regaining the lightness lost during 
the operations of dividing and 
rounding. 


The trays are moved through an 
enclosure placed near the ceiling 
where the benefits of the warmest 
location in the bakery can be util- 
ized in aiding the fermentation. 
This proofing or fermentation pe- 
riod lasts about 30 min and in only 
a very few bakeries has any attempt 
ever been made to maintain tem- 
perature and humidity conditions. 
There is a growing speculation on 
the advisability of conditioning this 
enclosure but it has not been defi- 
nitely established that there is suf- 
ficient value to be gained from this 
extra conditioning equipment. 


As the dough balls leave the in- 
termediate proofer they enter the 
moulding machine which forms 
them into elongated rolls to fit the 
bread pans. These rolls are then 
placed in pans on racks and are 
moved into the final proofing cab- 
inet. It is in this process that air 
conditioning is most widely recog- 
nized as a requirement. A 16 rack 
proofing cabinet is shown in Fig. 3. 


The conditions required in the 
final proofing cabinet are given as 
90 to 95 F and 80 to 90 per cent rela- 
tive humidity in THe Guipe. There 
may be a few bakeries where bread 
is proofed at 90 F but in a great ma- 
jority of bakeries proofing tempera- 
tures of 95 to a high of 120 F are 
required. This variation in require- 
ments is due to variations in for- 
mulas and flour characteristics. In 
some cases the higher proofing tem- 
peratures are used to speed up the 
proofing but the majority of large 
operators are tending to go to the 
higher temperatures without reduc- 
ing proofing time. 


The average proofing time is 60 
min but this will vary, with different 
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operators, from 40 to 90 min. Rela- 
tive humidities are usually in the 
range of 80 to 90 per cent. There is 
some tendency for those operators 
who maintain temperatures around 
95 to 98 F to try to maintain 95 or 96 
per cent relative humidity. It is ap- 
parent that there is no uniformity 
of opinion concerning final proofing 
condition requirements. 


The necessity for the relatively 
high temperatures and humidities is 
understandable when consideration 
is given to the fact that the yeast 
has pretty well completed its action 
and requires a high temperature 
condition to produce the final rise 
required. The individual loaves also 
expose a great deal more surface 
than was true during bulk fermen- 
tation and consequently higher hu- 
midities are required to control the 
evaporation. 


Originally the baker tried to se- 
cure the temperature and humidity 
conditions he required by injecting 
live steam into the proofing cabinet. 
As this produced very unsanitary 
and uncontrollable conditions, it 
was in the proofing cabinet that 
bakers first turned to air condition- 
ing for a solution to their problem. 

The principal problem encoun- 
tered in conditioning the proofing 
cabinets is the matter of maintain- 
ing sufficiently high surface tem- 
peratures inside the room to prevent 
condensation or moisture. The ma- 
jority of proofing cabinets are of 
prefabricated insulated panel con- 
struction somewhat similar to the 
fermentation room already de- 
scribed with the exception that the 
problem of surface temperature is 
somewhat more exacting. One inch 
thick, wood fiber panels have proved 
satisfactory with dew point temper- 
ature inside the cabinet up to 92 F. 
However, with the trend toward 
higher proofing temperatures and 
resultant higher dew point temper- 
atures, the possibility of trouble 
may be anticipated when bakery 
temperatures are as low as 65 to 
70 F. 


Fig. 3—Sixteen- 
rack proofing cab- 
inet 


After the ovens have ber jp 
operation for some time the ver. 
age bakery temperature is i. thy 
neighborhood of 80 to 85 F or ever 
higher during summer months py; 
at the beginning of the proofing 
operation bakery temperature may 
be sufficiently low for a period t 
cause some condensation trouble. 

In addition to using moistur» bar. 
riers on the face of the insulation 
it is necessary to seal the edge 
against moisture penetration It j 
also necessary to avoid all metallic 
contact between the inside and out. 
side surfaces of the cabinet as cop. 
densation not only promotes moi 
development at these high temper. 
atures but also with the carbo 
dioxide in the air, deterioration 
the metal is rather rapid. 

The air conditioning units ar 
substantially the same in construc- 
tion as those used in the fermenta- 
tion room except for the fact tha: 
cooling is rarely if ever needed. Oc- 
casionally in southern climates bak- 
ery temperatures will exceed 100 F 
and evaporative cooling is used tc 
retain the cabinet temperatures. 
The usual design of unit controls 
the wet bulb temperatures by direct 
injection of steam into the air 
stream within the unit and satura- 
tion of the air by means of a recir- 
culating spray. A reheater coil then 
produces the finally desired condi- 
tion. 

The ductwork outside of the 
proofing cabinet is subjected to cor- 
rosive factors when there is con- 
densation within the duct and 
rather than insulate these ducts 
they are usually constructed of alv- 
minum and coated inside with a 
waterproof lacquer. 


Baking 


At the end of the final proofing 
period the bread is ready for the 
oven where, with a temperaturt 
around 450 deg, the bread is baked 
in about 30 min. 

In addition to temperature con- 
trol some humidification is required 
in the oven as the presence of mois 
ture in the air during the baking 
tends to develop a less brittle crust 
The actual effect of super-heated 
moisture in air at a temperature 
above 212 deg is not completely un 
derstood but the deposition of mols 
ture on the surface of the dough 
before the dough has had a chance 
to reach a temperature of 212 de¢ 
has the effect of caramelizing the 
sugar at the surface producing tht 
rich golden brown crust. To accom 
plish this a perforated steam pipe + 
run across the oven in such a posi 
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tion as to cause live steam to be 
showered on the loaves just after 
they enter the oven. 


Loaf Cooling 


While the crust temperature may 
rise to the baking temperature the 
internal loaf temperature never ex- 
ceeds the boiling point of water and 
consequently comes out of the oven 
at 212 F. For slicing and wrapping 
the internal temperature of the loaf 
must be in the neighborhood of 90 
F in order that the vapor pressure 
within the loaf will be sufficiently 
low to prevent condensation inside 
the wrapper, with the resultant 
mold development when mold spores 
are present. 


When the bread leaves the oven 
the vapor pressure within the loaf is 
sufficiently high to cause flash evap- 
oration in ordinary room atmos- 
phere. The evaporation of this 
moisture from the bread contributes 
to the cooling of the bread along 
with normal conductance of heat to 
the cooler air. 


The rate of evaporation and con- 
sequently the rate of evaporative 
cooling together with the rate of 
conductive cooling will vary with 
the air condition surrounding the 
loaf during the cooling period. This 
means a great variation in cooling 
time from day to day and a great 
variation in final moisture content. 


The smaller bakeries do not have 
sufficiently rigid schedules, in many 
cases, to feel that controlled cooling 
is necessary. However, in the larger 
bakeries where production and de- 
livery schedules are important air 
conditioning is used to insure uni- 
form cooling time and good keeping 
qualities for the bread. A bread 
cooler in a large modern bakery is 
shown in Fig. 4. The interior view 
of a large Mexico City bakery in 
Fig. 5 shows both bread proofing 
and cooling cabinets. 


Fig. 4—Bread 
cooler in modern 
large bakery 


The HEATING, VENTILATING, AIR 
CONDITIONING GuIDE 1947 specifies a 
temperature of 70 F and 60 to 70 
per cent relative humidity for loaf 
cooling. This would appear to indi- 
cate a uniform temperature condi- 
tion throughout the cooling room. 
However, in a continuous process of 
this type, where the heat load is 
principally from the product, a 
counter-flow method of cooling, 
where the air moves in one direction 
through a tunnel-like enclosure 
while the racks of cooling bread 
move in the opposite direction, pro- 
duces much more satisfactory re- 
sults. 

Hot bread when exposed to a tem- 
perature that is too low tends to 
collapse, producing a cracked crust 
and generally crippled appearance. 
Also when the hot bread is subject- 
ed to a low temperature and high 
humidity condition, a soggy under- 
crust condition will devslop. There- 
fore, the use of a counter-flow sys- 
tem not only produces the most ef- 
fective mean temperature differ- 
ence but also subjects the bread to 
varying air conditions through dif- 
ferent stages of its cooling. This 
proves very beneficial to the final 
appearance of the bread. 

Air is usually introduced into the 
cooling tunnel at a temperature of 


Fig. 5—View of 
proofing cabinet 
(right) and bread 
cooling cabinet 
(left) in Mexico 
City bakery 
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76 to 80 F with about an 80 to 85 
per cent relative humidity. This air 
comes in contact with the bread ap- 
proaching the 90 F internal temper- 
ature and all of the cooling during 
this latter phase occurs by conduc- 
tion with excess evaporation under 
control. As the air moves along over 
increasingly hotter bread, its tem- 
perature rises until at the bread en- 
tering end of the tunnel the air 
temperature is in the neighborhood 
of 100 F with a relative humidity in 
the neighborhood of 50 to 60 per 
cent. This air of higher temperature 
is sufficient to prevent cooling shock 
and the lower relative humidity per- 
mits initial evaporative cooling and 
removal of excess moisture. 


Cooling time under these condi- 
tions is maintained at 90 min for 142 
lb loaves of bread. The quantity of 
air required to be handled through 
this type of cooling tunnel is con- 
siderable and approximates 134 cfm 
per pound of bread cooled per hour. 
The equipment for cooling the air 
usually employs evaporative cool- 
ing, with air being brought in 
through a stack from the outside, 
passed through a double bank of 
sprays and then introduced into one 
end of the cooling tunnel. The air, 
as it leaves the opposite end of the 
tunnel, is then exhausted to the 
outside, with the aid of an exhaust 
fan that creates a slightly low pres- 
sure in the tunnel to insure the uni- 
form air flow, without recirculating 
eddies, through the entire length of 
the tunnel. 


An air mixing damper section is 
usually employed connecting the 
two outside air stacks with the re- 
turn air duct and unit to allow re- 
circulation of a portion of the air 
during cold weather to maintain the 
wet bulb temperature and prevent 





lll 





on = ee eee; 











the temperature of the air entering 
the tunnel from dropping below 
76 F. 

With this type of system no effort 
is made to control the upper limit 
of the air temperature which at all 
times will be approximately three to 
four deg above the outside wet bulb 
temperature. In some systems the 
introduction of cold water into the 
spray system is employed to hold 
wet bulb temperatures down during 
periods of excessive outside wet bulb 
conditions and in a few cases refrig- 
eration has been employed. However, 
with the amount of air being han- 
dled and the comparatively short 
duration of periods when the wet 
bulb will exceed 78 F in most parts 
of the country, it is questionable 
whether the amount of cooling me- 
dium required is economically jus- 
tified. 


Wrapping Room and 
General Bakery Condition 


At the end of the cooling period 
the bread is sliced and wrapped and 
loaded into trucks for distribution. 

Some attempt has been made to 
condition the slicing and wrapping 
room but this has not proved too 
popular to date partially because of 
the maintenance problem caused by 
the amount of wax evaporated into 
the air by the sealers on the bread 
wrappers. 2 

Many bakery architects are seri- 
ously considering the air condition- 
ing of the complete bakery but the 
main problem to be solved, before 
this can be done generally, is to iso- 
late the large heat producers such 
as the oven and mixers. A good deal 
of thought is being given to this 
problem and within the not too dis- 
tant future new streamlined baker- 
ies will be able to maintain comfort 
conditions economically throughout 
the greater part of the bakery. 


Conclusion 


Because of the effect of tempera- 
ture on the activity of yeast, air 
conditioning is desirable during the 
various fermentation periods 
through which the developing 
dough passes if uniformity of prod- 
uct and production is to be secured. 

The bulk fermentation and final 
proofing period are quite generally 
recognized as processes where air 
conditioning is definitely required 
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and most progressive bakeries are 
employing air conditioning equip- 
ment for maintenance of required 
conditions. 

Bread cooling is the only other 
process at the present time where 
air conditioning is in fairly common 
use. 


There are several other processes 
in the bakery where control of air 
conditions might possibly contribute 
to improved products and general 
operation if use of the additional 
equipment could prove to be eco- 
nomically satisfactory. 

Complete comfort conditioning 
for the bakery plant outside of the 
process rooms would have many 
definite advantages and is being in- 
creasingly considered by bakery ar- 
chitects. 





ASHVE MEMBERS BECOME 
FELLOWS IN ASRE 


The Council of The American So- 
ciety of Refrigerating Engineers has 
recently elected to the new grade of 
Fellow in the ASRE, a small group 
of eligible members. To qualify for 
this grade an applicant must be an 
ASRE member for at least 10 years 
and meet not less than five of a spe- 
cial list of qualifications. Among the 
ASHVE members honored by fellow- 
ships are: W. L. Fleisher, past presi- 
dent and life member of the ASHVE 
and president of Air and Refrigera- 
tion Corp., New York, N. Y.; Harold 
M. Hendrickson, air conditioning 
engineer, San Francisco, Calif.; B. 
H. Jennings, professor of mechan- 
ical engineering, Northwestern Uni- 
versity, Evanston, Ill.; and C. S. 
Leopold, president of the ASRE in 
1946 and consulting engineer, Phila- 
delphia, Pa. 


NDHA PROCEEDINGS 
PUBLISHED 


The 1946 Proceedings of the 
National District Heating Associa- 
tion are now available in Vol. 
XXXVII now being distributed by 
the Association. The present volume 
of 222 pages contains papers and 
discussions forming the reports of 
the technical committees as fol- 
lows: 


Commercial Relations (Utilization) 
Distribution 

Educational 

Insurance 
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Meters and Accessories 
Operating Statistics 
Rates and Regulations 
Research 

Sales Development 

Steam Station Engineering 


The book is obtainable fr: » tp, 


Association’s headquarters, 27 y 
Euclid Ave., Pittsburgh, 6, P: 


T. N. ADLAM WRITES 
RADIANT HEATING TEXT 


Radiant Heating, by T. Napie 
Adlam: This is a book on Radian: 
Heating, which includes also a chap. 
ter on Radiant Cooling and Sno, 
Melting. 

The author draws upon his % 
years of experience in the design 9; 
radiant and panel heating installs. 
tions in Europe and America 

Fundamentals are covered 
chapters on Theory of Heat Radis- 
tion, Artificial Heating as Relate; 
to Body Heat Losses, Measuremen: 
of Comfort, Mean Radiant Tem- 
perature, and Temperature Studie; 

Practical design, fabrication and 
installation of coils are illustrated 
in chapters on Ceiling Panels and 
Floor Panels. Both chapters con- 
tain illustrations showing construc. 
tion of panels and their appearance 
when being installed on the job or 
in process of construction. Air vent- 
ing requirements, piping systems 
distribution of water and contro 
arrangements are described and - 
lustrated. 

Determination of panel tempera- 
tures and the design of panels and 
coils are treated in chapters on 
Areas and Surface Temperatures 
and Pipe Size, Spacing and Heat 
Input. The author discusses th 
effect of various types of commer 
cial floor coverings upon the hea 
output of panels and reports results 
of tests determining output ani 
surface temperatures. 

In the chapter on Radian? Cou- 
ing the author describes resu!ts ob- 
tained in an installation designed 
for radiant cooling in connection 
with dehumidification. Snow mel'- 
ing applications of coils, in which 
an antifreeze solution is circulated 
are illustrated for various types 0 
installations. 

Final chapters illustrate the av- 
thor’s step-by-step procedure {0 
Radiant Heating Design. Sixty-four 
charts simplify the coil and panel 
design for typical construction with 
conventional floor coverings 

Clothbound, 6x 9 in. Published by 
Industrial Press, New York. N. Y 











‘ant BBy J. M. Ayres* and B. W. Levy,** Lafayette, Ind. 


s x i ue development of radiant panel 
heating has greatly increased the 
terest in the floor to ceiling air 
pmperature gradients in a panel 
heated room. A survey of the litera- 
ure has disclosed a number of ar- 
icles in which temperature gradi- 
nts are described, but none in 
yhich substantiating data, taken 

















dia. 


di under precisely-controlled operating 
an onditions, are included. The pres- 
at nt investigation was made, there- 
and ore, in order to provide accurate, 


ully documented data on air tem- 
perature gradients as a function of 
ance oad and of panel position (such as 
floor, wall, or ceiling) . 

The data for this paper were ob- 
ained in the five room residential- 
ype panel heating and cooling 
aboratory located on the Housing 
Research Campus of Purdue Uni- 
yersity. This house has been fully 
lescribed in an earlier publication’; 
onsequently, only equipment util- 
ed in these tests will be discussed. 
winter view of the building is 
shown in Fig. 1. 










a Test Procedure 

All of the tests were performed in 
e living room which is in the 
outheast corner of the house. A 
ontrol system was employed where- 
n return water from the panels was 
blended with a fixed temperature 
boiler water to obtain the desired 
rich — 

tA report resul from a research project 
pane! heating be conducted at ue 
yniversity under a grant from the Copper 
nd Brass Research Association; this paper 
as prepared in cooperation with the Hous- 


arch Foundation: G. Stanley Meikle, 
Carl F. Boester, housing 
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Gradua ate Research Assistant, School of 
echanical Engineering, Purdue University. 


**Graduate Teaching Assistant, School of 
lechanica! er opag Purdue University. 


_ Response in the Control of Panel 
Heating oyaeen y F. W. Hutchinson 
ASHVE JouRNAL Secrion, Heating, Piping & 
ir Conditioning, February 1947, p. 111). 


SUMMARY—A report of tem- 
perature gradient measurements 
taken in the living room of a test 
house heated by warm water pan- 
els. The panels were located in 
ceiling, floor and both outside 
and inside walls thereby permit- 
ting the operation of panels in 
any desired location. Floor pan- 
els produced the most uniform 
temperature gradients, ceiling 
panels the greatest variation and 
wall panels an approximate 
mean of the gradients observed 
for floor and ceiling panel opera- 
tion. 


supply water temperature. A three- 
way mixing valve was actuated by a 
temperature sensitive element lo- 
cated in the discharge, and having 
its setting reset, through relays, by 
a modulating room thermostat. The 
thermostat was located in the test 
room at the five foot air level and is 
visible at the right of Fig. 2. Pre- 
vious investigations demonstrated 
that this control system was the 


Fig. 1—Exterior 
view of test house 
southeast corner 
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Temperature Gradients in a 
Panel Heated Room' 


most effective for maintaining con- 
Stant room air temperatures. 

In view of the difficulty of meas- 
uring air infiltration rates, it was 
decided to introduce outside air 
positively into the room and allow it 
to escape through one unsealed 
door. A constant speed fan was en- 
closed in an aluminum painted box, 
and the flow rate was adjusted by 
positioning the damper, shown in 
Fig. 3. A five inch diameter gal- 
vanized iron duct channelled air to 
a plenum chamber, and from there 
it was introduced into the test room 
through a grille. The three-ply 
wooden plenum is visible at the 
right of Fig. 3. 

The apparatus used to measure 
the air temperature gradients is 
shown in Fig. 2. It consisted primar- 
ily of a stand (extending from floor 
to ceiling) on which were located a 
series of fourteen, copper-constan- 
tan thermocouples. Stiff wires were 
attached to the stand, and the ther- 
mocouples were mounted along 


these in such a way as to allow the 
actual thermocouple junction to 
project freely into the air at each 
point. In order to measure steeper 
gradients near the floor and ceiling, 
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thermocouples were placed along 
the stand with greater frequency 
near these surfaces than near the 
midway point. The first and last of 
these fourteen thermocouples were 
located an inch below the ceiling 
and above the floor, respectively. In 
addition to these, at the floor and 
ceiling one thermocouple was placed 
directly on the surface and covered 
with masking tape while another 
was fixed with the junction 1/16 in. 
off the surface. In order to protect 
these latter two thermocouples from 
radiation, they were placed over a 
square of bright, metallic foil-cov- 
ered paper which was taped to the 
surface, the reflecting side away 
from the thermocouple junctions. 
Similarly, to protect the remaining 
air thermocouples against radiation 
from the warm panels, small shields 
of foil covered paper were affixed to 
the stiff wires so as to cover the 
thermocouples on one side. These 
radiation shields were attached in a 
manuer which would allow them to 
be turned in order to protect the 
thermocouples from whichever 
panel might be in use. All the ther- 
mocouple leads terminated at a 
master thermocouple board in the 
control room. A small section of 
this board, in addition to the two 
sixteen-point, electronic recording 
potentiometers used, and an outside 
air temperature recorder, may be 
seen in Fig. 4. 

Upon consideration of the possi- 
ble variables which could affect the 
air temperature gradients, it was 
assumed that the gradient depended 


Fig. 3—Air supply fan 
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Fig. 2—Interior view showing testing apparatu- 


on the heating load, the location of 
the panel, and the ventilation rate. 
Since the control system previously 
described operated to maintain an 
essentially constant inside tempera- 
ture at all loads, the heating load 
was a function, primarily, of outside 
temperature. The panel used for 
heating was a matter of choice since 
ceiling, floor, exterior wall, and in- 
terior partition panels were avail- 
able. It was decided to maintain a 
fixed ventilation rate of 14 air 
changes per hour and to measure 





Fig. 4—Thermocouple terminal board and recorders ® 
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the gradients with each of thre 
outside temperatures in a total o 
twelve tests. The tests were run u 
closely as possible to outside ten- 
peratures of 15 F, 30 F, and 45°F 
corresponding respectively to : 
rather heavy, moderate, and light 
load for the locality. Due to a me 
chanical difficulty with the gas pilo! 
on the boiler, a temporary shutdow 
occurred during part of the hear 
load period of the heating season 
This prevented the test run for x H- 
floor panel at the 15 F conditior 


control room 





@ 
oO 







~ 
°o 





31°F Outside 


41°F 
Outside 
+ = 


w a 
o °o 


as 
.) 


Ww 
o 


Distance From Floor, Inches 





20 





65 69 73 65 69 73 
Temperature, “F 


Fig. 5—Air temperature gradients—floor panel heating 
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All other factors affecting the 
operation of the panels were main- 
tained constant during all tests. The 
boiler water temperature was main- 
tained at 140 F, and the water flow 
through the panel in use was set at 
one gallon per minute. One of the 
flow meters used to set the flow, in 
this case for the floor panel, may be 
seen in the center of Fig. 2. 

To assure equilibrium, the panel 
to be used was put into operation 
and fixed test conditions set at least 
twenty four hours prior to the time 
data were recorded. A continuous 
record by means of potentiometers 
was then obtained to show the air 
gradient temperatures as well as 
other pertinent temperatures such 
as outside temperature, various wa- 
ter temperatures in the system, and 
the temperature of the air entering 
the room. Each temperature was re- 
corded once every four minutes. 


Preliminary investigations § re- 
vealed that solar radiation distorted 
the gradients during the day and 
early evening. In order to avoid this 
effect completely, data were always 
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Fig. 6—Air temperature gradients—ceiling panel heating 
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taken (from the continuous rec- 
ords) during the early morning 
hours such as 3 to 5 a.m. These 
hours usually included the periods 
of the most constant (and lowest) 
outside temperatures so that per- 
fect equilibrium was very nearly ap- 
proached. In all cases, two sets of 
temperature data were taken from 
the charts, and in most cases the 
complete forty eight hour test was 
duplicated at least once, in order to 
substantiate the results presented 
herein. 

Even though the room thermostat 
was set at 67 F, control was often 
maintained at a slightly higher 
temperature. Since these tests are 
not particularly concerned with ac- 
curate control, this deviation was 
unimportant, and when plotted, all 
temperatures were shifted suffi- 
ciently to place the five foot level 
temperature at 67 F in each case. 


Test L\ata Plotted 


The data for all tests were taken 
as described, and resulting temper- 
atures were plotted against height 
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Fig. 8—Air temperature gradients—interior wall panel heating 


from the floor. The curves 
shown for each panel location at 
various outside temperatures i 
Figs. 5, 6, 7, and 8. As can be seen 
the curves for each pane! location 
have a characteristic shape eve 
though the difference in temper 
ture between air near ‘he floor 
ceiling becomes smaller as the | 
decreases. 

Several of the curves show dott 
portions near the floor. In the 
cases, the curves are accurate dom 
to the last temperature of air 
the floor, but due to a faulty the 
mocouple used in the early tests, 
floor surface temperatures meas 
were inaccurate. The dotted po 
tions shown represent the probablt 
continuation of the curves based ® 
experience from later, accurate 
at other loads. 


42°F 
Outside 


ments were made, several me 
ments of air velocity between 4 


to the right of the thermocol 
stand. These investigations at s* 
eral conditions generally sho 
slightly higher velocities near 


69 61 65 69 
Temperature, “F 


Fig. 7—Air temperature gradients—exterior wall panel heating 
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‘ig. 9—Typical velocity distribution— 
ceiling panel heating 


floor than near the ceiling. The ve- 
locities measured were always be- 
tween 15 fpm and 30 fpm. A typical 
velocity gradient from floor to ceil- 
ing is shown in Fig. 9. Based on the 
brief investigations made, the ve- 
locity measurements did not indi- 
cate an adequate explanation for 
the temperature gradients except 
for the irregularities in the gradi- 
ents near the floor. The velocity in- 
vestigations, however, were by no 
means exhaustive, and the results 
should not be taken as final and 
general. . 


The curves indicate certain defi- 
nite characteristics for this struc- 
ture under the conditions which 
apply. For example, the unheated 
floor surface temperatures are al- 
ways higher than the air tempera- 
ture above the surface. On the 
other hand, the unheated ceiling 
surface temperatures are usually 
lower than the air temperatures 
immediately below. An explanation 
of these curve shapes near the floor 
and ceiling is possible if a heat bal- 
ance is obtained for a section of the 
surface considered. For example, 
the ceiling gradients show a higher 
floor temperature than air tempera- 
ture directly above the floor. There 
are three paths of heat flow in- 
volved at the floor: heat flows to 


ting, Piping & Air Conditioning, October 1947 


the floor by direct radiation from 
the warm ceiling, heat flows from 
the surface by conduction through 
the floor slab to the cooler ground 
below, and heat flows from the floor 
by convection to the air above. If 
the heat lost by conduction were 
greater than that to the slowly mov- 
ing air above the floor there would 
be a net heat flow downward, with 
the result that even though the sur- 
face was warmer than the air di- 
rectly above it, heat would be lost 
through the floor. This prediction 
was borne out by experiment and 
calculation. With ceiling panel 
heating at a medium load, the radi- 
ant energy transfer to a small area 
below the center of the ceiling coil 
area was calculated to be 54 Btu 
per (hr) (sq ft). By an approxi- 
mate calculation, assuming free 
convection conditions, the transfer 
to the air was found to be 0.9 Btu 
per (hr) (sq ft). Using a thermo- 
pile heat meter, the net heat flow 
from this area of the floor was found 
to be downward from the surface 
at a rate of 4.1 Btu per (hr) (sq ft). 
This gives a total dissipation of heat 
from the floor of 5.9 Btu per (hr) 
(sq ft) as compared to 5.4 Btu per 
(hr) (sq ft) received, or a balance 
within 10 per cent. Similar reason- 
ing can be applied to rationally ex- 
plain gradient shapes at the ceiling. 


Conclusions 


The results of this investigation 
indicate that floor panel operation 
caused uniform air temperatures 
within % F deg between one foot 
above and below the floor and ceil- 
ing respectively; this uniformity 
was maintained independent of 
load. The ceiling panel gradient, 
however, shows a maximum varia- 
tion of 8 F deg between the same 
points and a minimum variation of 
4.5 F deg, the variation increasing 
with load. Air temperature gradi- 
ents for exterior wall and interior 
wall panel operation exhibited al- 
most identical curves and were an 
approximate mean between the 
floor and ceiling gradient shapes. 
Since these in estigations concern 
only one structure, further tests of 
the same type in buildings of differ- 
ent construction and under differ- 
ent loading conditions would prove 
of interest. 
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R. P. HANKINS, CONSULTANT 


Richard P. Hankins, an associate 
member of the Society, opened a 
consulting engineering office on 
September 2, 1947. He will special- 
ize in the design and reports on all 
types of mechanical equipment for 
buildings. 

After graduating from the Vir- 
ginia Polytechnic Institute with a 
B.S. in electrical engineering in 
1933, Mr. Hankins received a good 
background in electrical and me- 
chanical engineering, working for 
engineering and architectural firms. “ 
He served as a commissioned officer 
in the U. S. Army during the 2nd 
World War, and was a mechanical 
and electrical engineering designer 
with Wiley and Wilson, consulting 
engineers, prior to the opening of 
his own consulting office. 


PERMANENT WORLD 
ENGINEERING CONFERENCE 


Furtherance of plans for a per- 
manent World Engineering Con- 
ference, in which American engi- 
neers are playing a leading role, 
was announced at a meeting of the 
council and executive board of the 
Conference in Zurich, Switzerland, 
September 9 to 12. Stewart E. 
Reimel, secretary of the committee 
on international relations of the 
Engineers Joint Council, with head- 
quarters at 29 West 39 St., New 
York, N. Y., represented the United 
States National Committee for the 
World Engineering Conference. 

Provisional plans for the interna- 
tional technical body were made at 
a meeting of engineers and scien- 
tists held in Paris last September. 
The U.S. committee is sponsored by 
three of the leading engineering 
societies in this country, the Ameri- 
can Society of Civil Engineers, The 
American Society of Mechanical 
Engineers and the American Insti- 
tute of Chemical Engineers. 

Eight other nations signed the 
minutes at the Paris meeting, and 
others are expected to come in, 
making the project world wide in 
scope. The advancement of engi- 
neering knowledge and the ex- 
change of technical information 
among countries for the benefit of 
all are aims of the Conference. 

Mr. Reimel will remain in Europe 
to represent The ASME at the cen- 
tenary of the Royal Netherlands 
Institution of Engineers at The 
Hague. 
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Rapid Method of Determining the 
Economical Thickness of Pipe Insulation 


By Utley W. Smith,* Washington, D. (. 


SUMMARY — Rising fuel and 
labor costs make maximum heat 
savings with properly insulated 
steam lines desirable. A method 


.for the rapid determination of 


the most economical thickness of 
pipe insulation is described. In- 
cluded is a complete set of tables 
of economical thicknesses of 
pipe insulation for varying hours 
of operation, cost of heat, rate 
of amortization, temperature 
range, and pipe size. Although 
the data are based on 85 per cent 
magnesia, the procedure used 
can be applied to any type of 


insulation. 


I. Is not often that a particular 
thickness of insulation is selected 
on the basis of economical thick- 
ness calculations. The common pro- 
cedure is to use tables of recom- 
mended thickness of insulation 
based on pipe size and temperature 
range of operation only. Because 
such tables are based on cost factors 
which have changed rapidly in re- 
cent years and no longer prevail 
and because they do not allow for 
variation of hours of operation, 
rate of amortization, and cost of 
heat, the thicknesses recommended 
in these tables are not the most 
economical for operating conditions 
prevalent today. 

In the past 20 years there has 
been a 40 to 45 per cent increase 
in the total production cost of 
steam, despite the fact that boiler 
efficiency has gone up approxi- 
mately 15 per cent in the same 
period. This increase in steam pro- 
duction cost can be traced to the 
increased cost of fuel, labor, equip- 
ment and maintenance, and there 
is every indication that these costs 
will remain at, or rise above, pres- 
ent levels. It is therefore important 
that full advantage be taken of the 
heat savings made possible by use 


fi *Manager, the siagtests Insulation Manu- 





118 


of the proper thickness of insula- 
tion. 

The principles involved in deter- 
mining the most economical size of 
machinery or thickness of insula- 
tion are identical. The desired re- 
sult in either case is the maximum 
net saving of money for any given 
condition. The economical thick- 
ness of insulation is that thickness 
at which the sum of the annual 
cost of insulation and of the annual 
cost of the heat loss is at a mini- 
mum. 

To aid the engineer in the selec- 
tion of an insulation thickness of 
85 per cent magnesia for a particu- 
lar set of conditions without the 
necessity of extensive calculations, 


TEMPERATURE DIFFERENCE CANVAS SURFACE AND ROOM-FAHRENHEIT DEGREES 


20 40 60 80 





100 120 140 160 
HEAT LOSS BTU PER HOUR PER SQUARE FOOT 


the Magnesia Insulation Mani jac- 
turers Association considered i: ad- 
visable to prepare a set of tables 
that would allow for all the vari- 
ables involved and yet would not 
be too cumbersome. 


Calculation of the Economica! 
Thickness of Insulation 


Table 1 was calculated in accord- 
ance with the following well-known 
equations for heat transmission: 


k (t: — ts) 
ee 


where ° 


qo = Btu per (hour) (square foot of 
outer surface of insulation 


} 
; 


Fig. 1—Heat loss from canvas-covered cylindrical surfaces of various diameter 
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Table 1—Unit heat loss for 85 per cent magnesia pipe insulation 


Unit heat loss expressed in Btu per (lineal foot) (Fahr degree temperature difference) | 
(hour). Approximately 75 F indoor air tmperature 


























































































































Temperature Difference (Pipe-Air) Temperature Difference (Pipe-Air) 
Nominal Insulation Fahr Deg Nominal Insulation Fahr Deg 
v Pipe Size Thickness Pipe Size Thickness —— 
in. In. 100 | 200 | 300 | 400 | soo In. In. 100 | 20 | 30 | 400 | so 
jo ae ~ TS PBT: ee : 
% _...| Standard 0.158 0.166 0.173 0.180 0.187 «ees Standard 0.829 | 0.869 0.908 | 0.947 | 0.986 
16 0.126 | 0.131 | 0.136 | 0.141 | 0.146 1% 0.726 | 0.759 | 0.792 | 0.824 | 0.857 
] Dbl. Std. | 0.114 | 0.118 | 0.123 | 0.128 | 0.133 2 0.589 | 0614 | 0.638 | 0.663 | 0.688 
2 0.112 0.116 0.121 0.125 0.129 Dbl. Std. 0.500 0.520 0.540 | 0.560 0.580 
; 3 0.095 0.099 0.103 0.107 0.110 3 0.434 | 0.452 0.470 0.488 0.506 
: 7 Standard | 0.181 | 0.189 | 0.198 | 0.206 | 0214 12 Std. &1%4| 0.843 | 0.881 | 0.920 | 0.958 | 0.997 
c- 1% 0.141 | 0.147 | 0.152 | 0.158 | 0.164 2 0.677 | 0.707 | 0.737 | 0.766 | 0.795 
d- Dbl. Std. | 0.128 | 0.133 | 0.138 | 0.143 | 0.147 3 0.500 | 0.520 | 0.540 | 0.560 | 0.580 
a 2 0.124 | 0.129 | 0.134 | 0.139 | 0.144 
3 0.105 | 0.109 | 0.112 | 0.117 | 0.121 14 Std. & 144] 0.920 | 0.962 | 1.003 | 1.044 | 1.085 
o 2 0.735 | 0.766 | 0.798 | 0.829 | 0.861 
ot eo és Standard 0.208 0.217 | 0.226 0.236 0.245 3 0.540 0.562 | 0.583 0.605 | 0.627 
1% 0.159 | 0.165 | 0.172 | 0.179 | 0.186 | 
Dbl. Std. 0.141 0.147 | 0.153 0.159 0.165 16 F Std. & 1% 1.039 1.085 1.131 1.177 | 1.222 
2 0.139 | 0.145 0.151 | 0.156 | 0.161 2 0.827 0.863 0.899 0.935 0.970 
3 0.117 | 0.121 | 0.126 | 0.130 | 0.135 3 0.604 | 0.629 | 0.653 | 0.677 | 0.701 
1\4 ..| Standard 0.242 | 0.254 | 0.265 | 0.276 | 0.287 18 Std. & 13g] 1.152 | 1.207 | 1.259 | 1310 | 1.361 
‘- 14 0.181 | 0.189 | 0.197 | 0.205 | 0.213 2 0.919 | 0.960 | 1.000 | 1.039 | 1.079 
f Dbl. Std. | 0.162 | 0.168 | 0.175 | 0.181 | 0.187 3 0.665 | 0.693 | 0.721 | 0.748 | 0.775 
mn 2 0.157 | 0.164 | 0.170 | 0.177 | 0.183 
3 0.130 | 0.135 | 0.140 | 0.145 | 0.150 20 Std. & 134] 1.264 | 1.324 | 1382 | 1440 | 1.498 
2 1.007 1.049 1.093 1.137 1.181 
1 Standard | 0.263 | 0.276 | 0.289 | 0.301 | 0.314 3 0.728 | 0.758 | 0.788 | 0.818 | 0.848 
7 14 0.197 | 0.206 | 0214 | 0.222 | 0230 | 
Dbl. Std. | 0.175 | 0.182 | 0.189 | 0.196 | 0.203 PPR BS Std. &134| 1493 | 1.563 | 1.634 | 1.705 | 1.775 
2 0.170 | 0.177 | 0.184 | 0.191 | 0.198 2 1.188 | 1.239 | 1290 | 1341 | 1.392 
3 0.139 | 0.145 | 0.150 | 0.156 | 0.161 3 0.855 | 0.890 | 0.925 | 0.960 | 0.995 
ot ae ee eee 
2 Standard 0.282 0.295 | 0.308 0.321 0.334 *The following thicknesses were used for Standard and Double 
14 0.227 | 0.237 | 0.247 | 0.257 | 0.266 tandard: 
2 0.194 | 0.202 | 0.210 | 0218 | 0.227 Nominal 
Dbl. Std. 0.187 | 0.194 | 0.202 | 0.209 | 0.216 Pipe Size Standard Double Standard 
3 0.157 | 0.163 | 0.169 | 0.175 | 0.191 In. In. In 
% to 1% % 148 
2M...........] Standard | 0322 | 0.337 | o352 | 0.367 | 0.382 2 to 3% Lvs 2% 
1% 0.259 | 0.270 | 0.281 | 0293 | 0.303 ee He 2h 
2 0.219 | 0228 | 0.237 | 0.246 | 0.255 . 1 21, 
Dbl. Std. | 0.210 | 0.218 | 0.226 | 0235 | 024 > ent een 1% 3 
3 0.175 | 0.182 | 0.189 | 0.195 | 0.202 
| 
| 
| r Standard | 0.377 | 0.394 | 0.411 | 0.428 | 0.445 
1 0.297 | 0.310 | 0.323 336 | 0: , in 
' A Bk Bark Bo Be Table 2—Applied costs" per lineal foot of 85 per cent 
Dbi. Std. | 0.239 | 0.248 | 0.258 | 0268 | 0.288 magnesia pipe insulation 
3 0.196 | 0.204 | 0.212 | 0220 | 0.228 
4 
Mo. .cec..| Standard | 0.416 | 0.497 | 0.457 | 0.477 | 0.497 rae eS ee 
| 14 0.326 | 0.341 | 0356 | 0370 | 0.384 cae l 4 
2 0.273 | 0.284 | 0295 | 0307 | 0.318 ~S | ore 
7 Dbl. Std. 0.26) 0271 0.282 0.292 0.302 In. Standards 1% In 2 In. Standard? 3 In 
3 0.214 222 | 0. os Ge Ee RET _— 
: m4 a. ee M4.......] 90.274 0.430 0.6315 0.6585 1.016 
| ‘ | Genter | 0.1 | 048: | o4n | cei | 0. M%.......] 0.287 0.4495 0.664 0.691 1.1135 
1% ann’ Vasey 1 eae. aaee tna PIES 0.3065 | 0.469 0.6965 | 0.7235 1.146 
) 2 0.298 | 0.310 | 0322 | 0334 | 0346 eee a — nee —e 
Dbl. Std. 0.275 0.286 0.298 0.309 0.320 1% nee 0.3455 0.521 0.7615 0.7885 1.2435 
2%... 0.404 0.599 0.8395 0.899 1.3865 
, 5 Standard | 0.515 | 0.540 | 0565 | 0589 | 0.613 Bons 48 om | Sas | (Ge pot 
1% 0.421 0.440 0.458 0.477 0.496 3% 0.482 0.6895 | 0.9825 1.042 1.594 
2 0.345 | 0.360 0.375 0.389 0.404 ’ A 0.560 0.742 1.0605 1.185 1.705 
Dbl. Std. | 0.316 | 0.329 | 0342 | 0.355 | 0.368 . _— — eee, toe — 
Cams | O29 | 0200 x 0.937 1.0995 1.536 1.992 2.4145 
6 Standard | 0.596 | 0.623 | 0.650 | 0677 | 0.704 8=—_ 9- —_ op tt Ge — a 
16 0.485 | 0.507 | 0.528 | 0.550 | 0571 12 . cae . oo eon 
2 0.396 | 0.413 | 0.430 | 0.447 | 0.464 ae... ‘ ~ myers : 4: 
Dbi. Sid. | 0.359 | 0.374 | 0389 | 0.404 | 0.419 5 . a |. oa ase 
3 0.302 3 = . : ; 
0.314 | 0.326 | 0.338 | 0.350 — . 2.400 3.150 ‘ 5.078 
& ..| Standard | 0.686 | 0.718 | 0.750 | 0.792 | 0814 24. : 3.a8 3500 . named 
00 -’ ai me re a a «Based on a 1947 cost survey made among insulation contractors in various 
Dbl. Std. | 0.418 | 0.435 | 0.452 | 0469 | 0.485 eaun = ga 
3 ; 
Soe 0.368 | 0382 | 0397 | 0.411 | 0.426 dius 3 tn. Cote eH ' 
's 
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foot) (Fahrenheit degree per where 








inch). U, = unit heat loss per linea! 0t of 
i} t: = temperature of inner surface of pipe = coefficient of hea: trans. 
a insulation, Fahrenheit degrees. fer, Btu per (hour) (lin: | fo, 
= of pipe) (Fahrenheit jeg, 
r: = outer radius of pipe or inner t, = temperature of outer surface of temperature difference |twee, 
radius of insulation, inches. insulation, Fahrenheit degrees. the inner surface of insula, 
v: = outer radius of insulation, inches. and and air) Pa ni 
i k = thermal conductivity of insula- U: = (7) ws (ti — ta) ..(2) t, = temperature of air on « l side I 
tion, Btu per (hour) (square 12 of insulation, Fahrenh«it ,.. Bee 


grees 


Table 3—Index to economical thickness of insulation tables 
The relation between heat los 










































































































































































































































Per Year Table Number and temperature difference is show, 
Estimated Per Cent in Fig. 1. | 
Hours Fixed Cost of Heat, Dollars Per Million Btu The values of k for 85 per cen 
8760 15 8 9 10 i 12 12 13 13 13 were obtained from a conductivity ‘a 
’ 7200 15 ~ 9 9 10 11 11 12 12 13 curve based on the following dat, 
6000 15 7 8 ; 9 10 10 11 11 12 which represent averages of the re. 
: 
paren - Mise Re ae a SB ae sults of numerous conductivity test; 
: . 0 
{ 8760 20 7 8 9 10 10 ll ll 12 12 carried out by the insulation manu- De! 
7200 20 6 7 S 9 9 10 10 11 11 facturers: 
6000 20 5 6 7 8 9 9 10 10 10 } 
5000 20 5 6 6 7 8 8 9 oS) 10 — 
Mean Temperature of 85 Per 
] 8760 25 6 7 8 9 9 10 10 11 11 Cent Magnesia—Fahr Deg k Ste 
: 7200 25 5 6 7 8 ~ 9 9 10 10 100 0.29 
6000 25 4 5 6 7 8 8 9 q 9 300 0.45 
5000 25 4 5 5 6 7 7 8 8 9 500 0.51 
i 
Table 4—Economical thickness of insulation Table 7—Economical thickness of insulation’ Ste 
Thickness of Insulation Thickness of Insulation 
Temperature Pipe Size Temperature Pipe Size 
Fahr Deg Fahr Deg 
% tol 2to3 3% wo6 8 to 10 12 & over 46 tolls 2to3 3% to6 8 to 10 12 & over 
180 Std. Std. Std Std. 1% 180 Std. Std. Std. oa | 1% 
212 to 266 Std. Std. Std. Std. 1% 212 to 266 Std. Std. Std. Std. 14 
267 to 337 Std. Std. Std. Std. 1% 267 to 337 Std. Std. Std. Std. lig Ste 
338 to 387 Std. Std. Std. Std. 1% 338 to 387 Std. Std. Std. lhy | 14 
388 to 499 Std. Std. Std. Std. 1% 388 to 499 Std. Std. 1% 1% 1% 
500 to 600 Std. Std. Std. Std. l'¢ 500 to 600 Std. lly lly 2 
*Refer to Table 3. ; “Refer to Table 3. 
Table 5—Economical thickness of insulation" Table 8—Economical thickness of insulation’ 
Thickness of Insulation Thickness of Insulation Tem 
i Temperature Pipe Size Temperature Pipe Size Pa 
‘ Fahr Deg =—_ “ahr Deg ai 
6 tol4 2to3 34 to 6 8 to 10 12 & over lg tolls 2to3 3% to6 8 to 10 12 & over 
| 180 | Std. Std. Std. Std. 14 190 | Std. Std. Std. Sa. | 1 a 
' 212 to 266 Std. Std. Std. Std. 1% 212 to 266 Std. Std. Std. Std. 14 338 
267 to 337 Std. Std. Std. Std. 1% 267 to 337 Std. Std. Std. Std. 1% 388 
338 to 387 Std. Std. Std. Std. 1% 338 to 387 Std. Std. 1% 1% l > 
388 to 499 Std. Std. Std. Std. 1% 388 to 499 Std. 1% 1% 1% 2 
500 to 600 Std. Std. 1% 1% 1% _ 500 to 600 l's 1% ty 2 2 
*Refér to Table 3. “Refer to Table 3. 
Table 6—Economical thickness of insulation‘ Table 9—Economical thickness of insulation’ 
Thickness of Insulation Thickness of Insulation 
i Bs Temperature Pipe Size Temperature Pipe Size emy 
Fahr Deg Fahr Deg a Fah 
4% tol 2to3 344 to6 8 to 10 12 & over 4 tolls 2to3 3% to6 8told | 12 &over 
180 Std. Std. Std. Std. 1% 180 Std. Std. Std. Std. 1 
: 212 to 266 Std. Std. Std. Std. 1% 212 to 266 Std. Std. Std. Std. l ‘ 212 
267 to 337 Std. Std. Std. Std. 1% 267 to 337 Std. Std. 1% 1% | Ly 267 
338 to 387 Std. Std. Std. Std. 1% 338 to 387 Std. 14% 1% 1% : beng 
388 to 499 Std. Std. Std. 1% 1% 388 to 499 Std. 1% 1% 2 2 388 
500 to 600 | Std. Std. 1% lle 2 500 to 600 1% lly Dbl. Std. 2 E | a 500 | 
*Refer to Table 3. *Refer to Table 3. ‘Ref 
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The costs listed in Table 2 were 
ased on a 1947 cost survey made 
mong heat insulation contractors 


foot , yarious sections of the country. 


sree 


nese cost figures are paste and 


een Fond costs on straight pipe and do 


on 


Side 


overing, scaffolding, etc. 


not include the costs of such vari- 
ples as fittings, valves, protective 


The following example illustrates 


e various steps required for ob- 












ining the values listed in Tables 4 





Similar calculations for the other 
available thicknesses give the fol- 
lowing results: 








Insulation Thickness Total Yearly Cost 
Inches Per Linear Foot 

115 $0.496 

2 0.473 

2 (Double Standard) 0.466 

3 0. 493 


The economical thickness in this 
example would be Double Standard 




















4-13. 


Tables 
cedure outlined in the foregoing, a 
similar series of tables can be drawn 
up for any other kind of insulation 
if the unit heat loss and applied 
cost data of the desired insulation 
are substituted for those of 85 per 


Following the pro- 









































oss since the sum of the annual cost of cent magnesia. 
wu Bo 13: the economical thickness  @SUlation and the annual cost of 
Bye omyme ee ke applied toa 3% the heat loss is at a minimum for Conclusions 
= "lee at 200 psi steam (388 F) with that thickness of insulation. 1. Increased costs make desirable 
“S TR erage air temperature at 75 F. The The foregoing procedure was re- a more precise determination of the 
Ny val fixed charges are 15 per cent, | Peated for varying hours of opera- _ thickness of insulation required for 
- » annual hours of operation are 8,760, tion, cost of heat, etc, and the §q particular installation. 
re d the cost of steam is $0.40 per mil- results were then tabulated. 2. The tables in current use for 
Sts Tijion Btu. The insulating material is 85 By ‘i determining insulation thickness do 
U- Bier cent magnesia rs the Economical not take into consideration all the 
For standard thickness (1:5 in.) ickness Insulation Tables variables involved. 
— [pr 85 per cent magnesia: With the use of the tables, the 3. A method has been presented 
Step A—Annual cost of insulation per Selection of the economical thick- © whereby the economical thickness 
inser foot of pipe = applied ness for the previous example can of insulation for varying operating 
cost per linear foot standard be made in a moment’s time. The conditions and based on current 
thickness (Table 2) x fixed index (Table 3) indicates the proper costs can be determined quickly and 
= costs per year = $0.482 x 15 per economical thickness table for given accurately. 
cent = $0.072 per year hours of operation, fixed charges, Bibli i 
Step B—Annual cost of heat loss per and heat cost. For the previous pene ae aed 
linear foot of insulated pipe = example the table indicated is Table 1. Heat Transfer Through Insu- 
unit heat loss (Table 1) x an- 12. In Table 12 under the pipe size lation in the Moderate and High 
nual a monary onenpal and operating temperatures given Temperature Fields—A Statement 
eget” oa pon ' 22 ye in the example, the thickness is of the Existing Data, by L. B. Mc- 
" a Aa a eae determined to be Double Standard. Millan. (ASME Transactions, Vol. 
million Btu = 046 x 8760 Similarly the insulati k 48, 1926, p. 1269) 
hours/year x 313 F x $0.40 milarly the insulation thickness , 1926, p. ; 
10° = $0.505 per year for any set of operating conditions 2. Surface Transmission, by R. H. 
Step C—Total yearly cost = 0.072 + can be determined quickly and ac- Heilman. (ASME Transactions, Fuels 
0.505 = $0.577 per linear foot. curately with the use of Table 3 and Steam Power, 51, 257, 1929). 
Table 10—Economical thickness of insulation" Table 12—Economical thickness of insulation" 
Thickness of Insulation Thickness of Insulation 
Temperature | Pipe Size Temperature Pipe Size 
Fahr Deg “ Ye saad ilps Fahr Deg | 
| ig to 14s 2to3 | 314 to6 8 to 10 12 & over | Wy tolls 2to3 | 3% t06 8 to 10 12 & over 
180 | Std Std Std ga. | 1% yo | Sta. | Ste. | Sta 14 14 
212 to 266 | Std. Std. | Std 14 14 212 to 266 Std. | Std 1h 144 2 
2670337 | = Std. Std. 14 144 1% 267 to 337 1! 1% 1% 2 2 
338 to 387 | Std. "Gee fee” 2 2 338 to 387 mam. fee Dbl. Std 2 2 
388 to 499 | 14 ~* in gee” 2 2 388 to 499 11g | Dbl. Std. | Dbl. Std. | Dbl. Std 3 
500 10 600 | _134 _|_Dbi. Std | Dbl. Std._| Dbl.std. | 2 500 t0 600 | 136 _|_Dbl. Std. | Dbl. Std 3 3 
Refer to Table 3. “Refer to Table 3 
Table 11—Economical thickness of insulation" Table 13—Economical thickness of insulation" 
Thickness of Insulation a. Thickness of | aneaix ; 
emperature Pipe S Size Temperature R. als Pipe Size 
Fahr Deg | ‘ Fahr Deg —_— _ 
ef | tol 2to3 34% to 6 | 8 to 10 12 & over Ms wo 16 2to3 3%to6 | 8tol0 | 12& over 
180 | Std. Std. Std. | Std. 1% ey Oe OR a ae ee ee ee 
2i2t0266 | Sed. Std. 1% 1% 1% 212 0266 | Std 1 * oo a 
287 to 3 Std. 1% 1% 114 2 26710337 | 134 1% Dbl. Std. | 2 : 
338 to 38 14 14 14 2 2 338 to 387 1% | Dbl. Std. | Dbl. Std. | Dbl. Std 3 
SB t0199 | 1K 14 Dbl. Std. 2 2 388 to 499 146 =| -Dbl. Std. | Dbl. Std 3 3 
_ Be 0 600 | 1% Dbl. Std. | Dbl. Std. | Dbl. Std. 3 500 t0 600 | 2 | Dbl Std. | 3 el Pe 
‘Refer to Table 3 “Refer to Table 3. 
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In Old New York 


o4th 


Annual Meeting 


of 


A scene in Central 
Park looking south 


P LANS are well under way for the 
reception of members who will at- 
tend the Society’s 54th Annual 
Meeting at the Hotel Commodore in 
New York, Feb. 2-5, 1948. 


The Committee on Arrangements 
of the New York Chapter is plan- 
ning an interesting program for 
both members and ladies. Reports 
of the committees in charge of the 
entertainment features made at the 
September 8 meeting indicate that 
there will be plenty to do every 
minute. -4 


The Meetings Committee is plan- 
ning technical sessions for Monday, 
Tuesday, Wednesday and Thursday, 
and there will be an interesting 
panel session to discuss the heat 
pump as a means of heating and 
cooling. 


Members will receive an early an- 
nouncement about the _ special 
events and should indicate their 
choice of events so that the Com- 
mittee on Arrangements can plan 
accordingly. 








Already hotel reservations are 
heavy and members are urged to 
use the special forms provided for 
them. Housing for ASHVE members 
has been arranged at the Hotel 
Commodore where technical meet- 
ings will be held and at the Barclay, 
the Biltmore, the Roosevelt and Bel- 
mont Plaza Hotels. 


Numerous committees will arrive 
early for conferences in advance of 
the Society meeting. The Chapter 
Delegates will meet on the first day, 
Feb. 2, to select members of the 
Nominating Committee and to dis- 
tuss other business of importance 
to the local chapters. 


The Council and Committee on 
Research will hold meetings to tran- 
sact the business of the Society and 
to adopt a program of investigations 
for the coming year. 


In addition to the attraction of 
the Society’s meeting the 8th Inter- 
national Heating and Ventilating 
Exposition at Grand Central Palace 
will focus attention on new develop- 


The skyline at the southern tip of Manhattan Island as seen from Governor’s Island 
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ments in heating and air condition. 
ing. With nearly all of the spa 
taken on four floors of Grand Cer. 
tral Palace by exhibitors, indica. 
tions are that it will be on: 
largest exhibitions of its kind 
The President of New York Chap. 
ter and chairman of the Receptio: 
Committee, Prof. M. C. Giannini 
speaking for the members of th 
Chapter says, “Come to New Yor 
a cordial welcome awaits you 
The Committee on Arrangement 
consists of: General Chairmar 
Walter E. Heibel; Honorary Chav. 
men, Homer Addams, W. H. Driscol! 
W. L. Fleisher, D. D. Kimball ani 
Alfred J. Offmer; Vice Chairmen 
Peter B. Gordon, H. S. Johnson, Car 
F. Kayan, C. S. Koehler and £.! 
Ryan. Committee Chairmen: Bar- 
quet—W. A. Swain; Entertainment 
—H. J. Rose; Ezposition—C. F 
Roth; Finance—W. M. Heebner 
Ladies—H. S. Wheller; Publicity- 
Clifford Strock; Reception—wM. ¢ 
Giannini; Sessions—H. 8S. Birkett 
Secretary, Carl H. Flink. 


Qo mv 


a i 



















948 NOMINATIONS 


yninations for Officers 

and Council 

The Nominating Committee selected in accordance 
th the provisions of Art. B-VIII, Section 11 of the By- 
ws, has submitted their selection of nominees for 
ficers and members of Council in 1948, as follows: 


President: 
G. L. Tuve, Cleveland, Ohio 


First Vice-President: 
A. E. Stacey, Jr., Syracuse, N. Y. 


Second Vice-President: 
L. T. Avery, Cleveland, Ohio 


or Treasurer: 


Dace 
L. E. Seetey, Durham, N. H. 


a) 


eh: 


ict MD Members of the Council: 


Three-Year Term 
1ap- 


ti0n 
nin, 
the 


wail 


‘ork, 


D. M. ALLEN, Kansas City, Mo. 
F. A. HaMutet, Montreal, Que., Canada 
C. 8. Lsopoip, Philadelphia, Pa. 
HE. SPROULL, Cincinnati, Ohio 


Respectfully submitted, 
NOMINATING COMMITTEE, 


Nem H. Peterson, Chairman 
Joun E. Harnes, Secretary 


nan 
Qi. 
coll 
and 





Darl . E. ADAMS JOHN JAMES C. H. PESTERFIELD 
. 1. 2. W. Epwarps L. F. Kent Rex VERNON 
an- MM Rottins GARDNER A. S. Morcan E. C. WILLEy 
vent 
r Alternates 
er: Leo GARNEAU L. T. MART 


TM in accordance with the provisions of the Society’s 
onstitution, By-Laws, and Rules, ballots containing the 
ames of the above candidates will be sent to the mem- 
rship for voting upon prior to the Annual] Meeting in 
ebruary. 


Art. B-IX—Section 1. Twenty (20) or more members of the 
ociety, eligible to vote, may present to the Secretary, over 
ir signatures, the name of any member eligible to hold office. 
the Society as a candidate for any office, provided such name 
presented at least (60) days preceding the next Annual 
eeting, together with the written consent of the nominee to 
ll the office for which he has been selected, and the Secretary 
add such names to the ballot if they are not already in- 
uded in the list of names presented in the formal report of 
Nominating Committee. Such names when presented shall 
included on the printed ballot, with special notation that 
*"y are presented by members independent of the Nominating 
ammittee report. Any member nominated for any office may 
Mdraw his name as a candidate, whether nominated by the 
t Nominating Committee or by twenty (20) or more 
vers, providing he does so at least forty-five (45) days 
or to the next Annual Meeting. 
Art. B-IX—Section 2. The Secretary shall prepare ballots 
th the names of all candidates and forward them to the 
embers, eligible to vote, at least thirty (30) days before the 
te of the Annual Meeting. 
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Nominations for Members of Committee 
on Research 


‘ Although committees of the Society are usually ap- 
pointed, in view of the great importance of the Com- 
mittee on Research and the responsibility it would be 
called upon to assume, it has been made more repre- 
sentative of the entire membership of the Society by a 
process of election. The election is governed by the By- 
Laws for the election of officers, with the single excep- 
tion that Members of the Committee on Research are 
nominated by the Council instead of by a Nominating 
Committee. 


In accordance with the provisions of Art. B-VIII— 
Section 9, the Council announces the nomination of the 
following members of the Committee for election to suc- 
ceed those members whose present terms expire Jan- 
uary, 1948. 


COMMITTEE ON RESEARCH: 


Three-Year Term 


B. ALGREN, Minneapolis, Minn. 
C. GIANNINI, New York, N. Y. 
HutcuHinson, Berkeley, Calif. 


Ww 
W. JoHNson, Windsor, Ont., Canada 
E. Zreser, York, Pa. 


The regulations governing the nomination and elec- 
tion of members of the Committee on Research are as 
follows: 


Art. B-VIII—Section 9. Committee on Research. There shall 
be a Committee on Research of fifteen (15) members, which 
shall function in accordance with the Regulations which gov- 
ern the Committee on Research. The Council shall nominate 
previous to July first of each year, five (5) members of the 
Society, to serve for three (3) years, to replace the five (5) 
members of the Committee on Research whose terms expire 
at the close of the Annual Meeting of the Society following 
such nomination. The Council shall vote on the nominees by 
letter ballot, and the Secretary shall publish the names of the 
candidates nominated in the October issue of the Journat. 


Articte II—REsSEARCH REGULATIONS 


(c) Any ten (10) members of the Society eligible to vote 
may present to the Secretary over their signatures, the name 
of one (1) or more additional nominees for the Committee on 
Research, provided such name or names are presented at least 
sixty (60) days prior to the next Annual Meeting, and such 
additional nominations shall be placed on the ballot opposite 
the nominations made by the Council. 


(d) The election shall otherwise conform to the regulations 
provided for the election of officers of the Society in the Con- 
stitution, By-Laws and Rules. 


(e) Vacancies may be filled by the Council, such persons 


chosen by the Council to serve until a successor is elected at 
the next Annual Meeting. 
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For President—G. L. Tuve, Cleve- 
land, Ohio, head of the mechanical 
engineering department at Case In- 
stitute of Technology and Ist vice 
president of the ASHVE, was born 
on May 26, 1896, at Canton, S. D., 
where he attended public schools 
and Augustana Academy. He re- 
ceived his college training at Augus- 
tana College, Sioux Falls, S. D., 





G. L. Tuve 
Cleveland, Ohio 


Northwestern University and the 
University of Minnesota where he 
specialized in mechanical and in- 
dustrial engineering, with supple- 
mentary work in economics and 
business administration. 

Upon graduating from Northwest- 
ern University in 1920, with a B. S. 
degree he became associated with 
the Mahr Mfg. Co., Minneapolis, 
Minn., as an experimental engineer. 
In 1921, he received his M. E. from 
the University of Minnesota and 
joined the faculty as an instructor 
and assistant professor of mechan- 
ical engineering. During this time 
he also acted as assistant professor 
of mechanical engineering at the 
University of Montana. In 1926 he 
accepted a position as associate pro- 
fessor and head of the department 
of mechanical engineering at the 
Texas Technological College. He 
joined the faculty of the Case Insti- 
tute of Technology in 1930 (then the 
Case School of Applied Science). 


Professor Tuve has specialized in 
heating, ventilating, air condition- 
ing, heat transmission and air flow, 
and received his industrial experi- 
ence as a consultant on research 
and development work with such 
firms as the Chalmers Manufactur- 
ing Co., the American Locomotive 
Co., and the Public Service Co., of 
Northern Illinois. A contributor to 
many technical publications, Pro- 
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fessor Tuve is the co-author with 
Professor C. F. Shoop, of a text book 
entitled Mechanical Engineering 
Practice which is widely used in en- 
gineering colleges. 

Elected a member of the ASHVE 
in 1932, Professor Tuve has served 
the Society in many capacities, in- 
cluding the first and second vice 
presidency. In 1939 he was elected 
to serve a three-year term on the 
Council and in 1944 and 1945 he 
served as chairman of the Commit- 
tee on Research. Prior to that he 
served a three-year term as a mem- 
ber of the Committee on Research 
and as chairman of its Research 
Executive Committee. He has served 
on many of the Society’s Special 
Committees including Guide Publi- 
cation, the Technical Papers and as 
chairman of the F. Paul Anderson 
Committee, and such Council Com- 
mittees as Executive, Standards and 
as chairman of the current Meet- 
ings Committee. He served as presi- 
dent of the Northern Ohio Chapter 
in 1934 and 1936 and as a member 
of numerous Technical Advisory 
Committees. 


For First Vice President—aAlfred E. 
Stacey, Jr., Syracuse, N. Y., was 
born on March 10, 1885 at Elbridge, 
N. Y. He received his preparatory 
education at the Munroe Collegiate 
Institute and obtained his M. E. 
degree from Syracuse University in 
1906. 

Following his graduation from the 
University he was employed as an 
engineer by the Buffalo Forge Co., 
Buffalo, N. Y., and in 1908 he joined 
the staff of the Carrier Air Condi- 
tioning Co., New York, as chief en- 
gineer. In 1909 he was appointed 
secretary and shop manager of the 
Elbridge Chair Co., Elbridge, N. Y., 
becoming its vice-president in 1911. 
Later that year he returned to Car- 
rier Air Conditioning Co. as West- 
ern Manager with offices in Chicago. 
He remained in Chicago until May, 
1919 when he became chief of re- 
search at Carrier Engineering Corp., 
Newark, N. J. In 1928 he became 
vice president in charge of research 
and in 1931 he was appointed vice 
president in charge of engineering. 
He served as vice president and 
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technical sales advisor for the op, 
poration in 1934 and 1935 7 

In December 1935 with A. ©. Bye. 
sod he organized the firm | Bye, 
sod-Stacey Air Conditioning }, 
New York and served as vice preg. 
dent until he entered the Navy ;, 
active service in 1941. 

As Captain on the aircra:: carr» 
Lexington he received the op. 
mendation of the Commander-. 
Chief of the Pacific Fleet. Dur, 
his Naval service Mr. Stacey ma 
contributions to the improvemey 
and design of naval vessels, of sy 
importance that the military eff. 
tiveness of certain classes of vesse\ 
including submarines in particuly 
was materially increased. 

Mr. Stacey joined the ASHVE » 
1914 when he was located in Ch. 
cago and became affiliated with 
Illinois Chapter serving as Secr. 
tary from 1916 to 1919. Since thy 





A. E. Stacey, Jr. 
Syracuse, N. Y. 


time he has taken an active parti 
the activities of the New York Chap 
ter. He has served on the Society! 
Council and on many of its spect 
committees as well as a member @ 
the Committee on Research, 19% 
31, 1937-39 and as Chairman 2 
1940-1941. He has also served # 
chairman and as a member of mat) 
code committees and Technical A 
visory Committees. He is chairm# 
of the current Finance Committe 
and a member of the Execuurt 
Committee as well as the spece 
committee on Business and Fina 
cial Policies. 

At the 52nd Annual Meeting “ 
the Society in January, 1946, M@ 
Stacey was awarded the F. Paul At 
derson Gold Medal for his outstant 
ing contributions to the advanct 
ment of heating, ventilating and” 
conditioning. 








He is the author of numerous pa- 
; and reports in scientific jour- 
in the chemical, ceramic, and 
e engineering fields. 

mr. Stacey is a member of the 
merican Society of Naval Engi- 
vers, American Institute of New 
ork, American Society for Testing 
Buen. aterials, American Society for the 
3un.dvancement of Science, and the 
In Mcoustical Society of America, as 
reg. ell as the Delta Upsilon Fraternity. 


ae. For Second Vice President—Lester 
Wg Avery, Cleveland, Ohio, president 
nate the Avery Engineering Co., was 
‘Mforn in Painesville, Ohio, on August 
SUCQHg 1896. He attended Shaw High 
‘fe MB nool, Cleveland, and was gradu- 
Sei MAted in 1918 from the Case School 
‘Wa Mr Applied Science, now known as 
ase Institute of Technology, with 

E i BS. degree. 
Chi- Mr. Avery started in the refrig- 
1 tellration business as an engineer for 
ecr-Mmmhe Hibbard Co., Cleveland, in 1920, 
d in 1921 was appointed district 





tha 
ald 





L. T. Avery 
Cleveland, Ohio 


‘2 manager in Cleveland for the Amer- 
ap an Carbonic Machinery Co. In 
ays 928 he was moved to Chicago as 
a trict manager for the same com- 
‘OC @pany and returned to Cleveland in 
32 929 to start the Avery Engineering 
2 0, Which company he has man- 
Py ged since that time. 

any Some of the important projects 
Ai: which have been handled by the 
na) rm under Mr. Avery’s direction are 
tet ne Ben Venue Laboratories, Bed- 
in fmord; Ohio Bell Telephone Co., 
cis eveland, Columbus, Dayton, and 
an oledo; the Warner and Swasey Co., 
leveland; Columbus and Southern 
Dhio Electric Co.; Columbus Metro- 
politan Bank and City Loan and 
pavings Co., Lima; The Container 
0, division of Continental Can 
orp., Van Wert; Firestone Tire and 
Rubber Co., Akron; and the Hoover 
0. North Canton. 

















A member of the ASHVE since 
1934, Mr. Avery has been active in 
the affairs of both the Nationa! So- 
ciety and the Northern Ohio Chap- 
ter. He served a three-year term on 
the Council from 1944-1946, serving 
as chairman of the Meetings Com- 
mittee in 1946. Mr. Avery has 
also served on the Guide Publication 
Committee, on the Committee on 
Central Air Conditioning Research, 
and as chairman of the Constitution 
and By-Laws Committee in 1943. 
He was a member of the Research 
Finance Committee in 1939 and 
served as a member of the Technical 
Advisory Committees on Air Condi- 
tioning in Industry, and on Air 
Conditioning Requirements of 
Glass. In 1940 he served as general 
chairman of the Committee on Ar- 
rangements for the 53rd Annual 
Meeting in Cleveland. 

He was elected president of the 
Northern Ohio Chapter during the 
1936-1937 season, and served as a 
member of its board of governors 
from 1937-38. As an active member 
of the Chapter he served on many 
of its local committees including: 
Convention, Meetings, Nominating, 
Program, and Standards Commit- 
tees. 

Mr. Avery has written various 
technical articles which have been 
published in Heating, Piping & Air 
Conditioning, Refrigerating Engi- 
neering, Heating and Ventilating, 
and other trade publications. 

In addition to being a member of 
the Society, Mr. Avery is also a 
member of the American Society of 
Refrigerating Engineers, the Cleve- 
land Engineering Society (Board of 
Trustees, 1945-47), the Cleveland 
Rotary Club, the Cleveland Cham- 
ber of Commerce, the Case Alumni 
Council, and the Hermit Club. He 
is a member of Beta Theta Pi, 
national fraternity. 


For Treasurer—Lauren E. Seeley, 
Durham, N. H., Dean of the College 
of Technology, University of New 
Hampshire, was born on Novem- 
ber 8, 1898 at Meridan, Conn. He 
attended Yale University from 
which he received his Ph.B. degree 
in 1921, his ME. in 1924 and his 
LL.B in 1935. 

While preparing for his degrees 
he taught mechanical engineering 
at Yale and in 1925 he was put in 
charge of a course in heating and 
ventilating, remaining at the Uni- 
versity until 1945 when he was ap- 
pointed to his present position at 
the University of New Hampshire. 
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During the war years Dean Seeley 
served as consultant on engineer- 
ing and manpower problems for a 
number of government agencies, 
trade associations and private firms. 
He also served as regional advisor in 
Connecticut and Rhode Island for 
the engineering, science and man- 
agement war training program of 
the U.S. Office of Education and was 





L. E. Seeley 
Durham, N. H. 


a special consultant to the OPA on 
fuel oil and coal rationing problems. 

His research work has been con- 
cerned chiefly with heating and 
ventilating, including studies of 
wood burning devices and the effect 
of relative humidity on the respira- 
tory system. 

Dean Seeley is the author of nu- 
merous technical codes and papers 
which have been published in the 
Society’s Journal and Transactions. 

A member of the Society since 
1930 he has had an active interest in 
its activities and in the affairs of 
the Connecticut Chapter since it 
was organized in 1940. He served a 
three-year term on the Council from 
1944 and during this time served on 
several Council Committees, such as 
the Executive, Finance and Stand- 
ards. He also served a three-year 
term as a member of the Publica- 
tion Committee, serving as its chair- 
man in 1946. Greatly interested in 
research he served as a member of 
a number of the Research Technical 
Advisory Committees. He was elect- 
ed president of the Connecticut 
Chapter during the 1940-41 season 
and following his term of office he 
served as a member of its board of 
governors. ; 

Dean Seeley is also a member of 
the American Society of Mechanical 
Engineers and of the Sigma Xi fra- 
ternity. 
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LIFE MEMBER 
DIES AT 71 


Clarence H. Mosher, Buffalo, N. Y. 
manufacturers’ representative, and 
recently elected Life Member of the 
Society, died on August 9, 1947, aft- 
er a brief illness. 

A native of Seneca Falls, N. Y., 
Mr. Mosher was born in 1876. Aft- 
er receiving an academic education, 
Mr. Mosher became a traveling 
representative for various firms in 
the heating specialty field. For 
several years he served as district 
representative for the Schaeffer 
and Budenberg Mfg., Co., and Amer- 
ican Steam Gauge and Valve Mfg., 
Co. division, in Boston, Mass., and 
Brooklyn, N. Y. Prior to establish- 
ing his own business as a manufac- 
turers’ representative in 1931, Mr. 
Mosher was associated with the 
Consolidated Ashcroft Hancock Co., 
Inc., Bridgeport, Conn., as a district 
sales representative. At the time of 
his death Mr. Mosher was direct 
factory representative for the J. E. 
Lonergan Co., Phila., Pa., and the 
Moeller Instrument Co., Richmond 
Hill, N. Y. 


Mr. Mosher had been an Associate 
Member of the Society since 1919, 
and was active in the interests of 
the Society. He was also a member 
of the Western New York Chapter. 

The Officers and Council of the 
AMERICAN SOCIETY OF HEATING AND 
VENTILATING ENGINEERS extend their 
deepest sympathy to his widow, 
Helene M. Mosher, and to his many 
close associates in the engineering 
profession. 


M. I. BLUMENTHAL'S 
DEATH ANNOUNCED 


Word has been received of the 
death a short time ago of M. I. 
Blumenthal, a member of the ASHVE 
since 1936. He had been retired 
from the office of the Maritime 
Commission, Oakland, Calif., since 
1945. 

Mr. Blumenthal was born in Co- 
logne, Germany, on April 4, 1870. He 
received his elementary education 
at the Classical high school, Ger- 
many. His technical training was 
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received at Senkenberg Tech, 
Frankfurt and the Polytechnicum 
at Zurich. While attending his tech- 
nical courses, he served as a ma- 
chinist’s apprentice. In 1888 he be- 
came an assistant electrical engi- 
neer for the Wetzel, St. Gotthard 
Railway, Switzerland. During 1890- 
94 he served various firms in Ger- 
many and France as a surveyor for 
water and gas mains. For the next 
eight years he worked as an instal- 
lation engineer for the Nobel dyna- 
mite factory. Later he started his 
own firm and was responsible for 
the installation of an air condition- 
ing system for many buildings par- 
ticularly in South America. In 1934 
he joined the staff of the National 
Schools, Los Angeles, Calif, as an 
instructor and writer of correspon- 
dence lessons in refrigeration and 
air conditioning. He joined the 
Maritime Commission, west coast 
regional office, in 1942 as a mechan- 
ical and refrigeration engineer, and 
retired from active service in 1945. 


Mr. Blumenthal was also an ac- 
tive member of the ASRE. The Of- 
ficers and Council of the AMERICAN 
Society OF HEATING AND VENTILATING 
ENGINEERS join his many friends 
in the profession in extending their 
sympathy to his family. 


H. A. BRINKER, DIES 


H. A. Brinker, a member of the 
Society since 1934, died on April 27, 
1947. He had been a member of the 
firm of Wilson-Brinker Co., sales 
engineers and manufacturers 
agents, Kalamazoo, Mich. 

Born in Centerville, Mich., on 
March 8, 1899, Mr. Brinker received 
his preparatory education at Cen- 
terville High School. In 1923 he 
graduated from the University of 
Michigan with a BS. in mechanical 
engineering. His first position was 
as an assistant engineer with the 
Underwriters’ Laboratories, Oil 
Burner Div., Chicago, Ill. In 1925 
he became service manager and in- 
stallation engineer for the Wayne 
Tank and Pump Co., Fort Wayne, 
Ind. Three years later, he entered 
the employ of the Clarage Fan Co., 
as a sales engineer, and in 1934 he 
formed a partnership with R. W. 
Wilson. 


Mr. Brinker had been an active 
member of the local Western Mich- 
igan Chapter. The Officers and 
Council of The American Society 
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DR. WICKENDEN, 
FORMER PRESIDENT 
CASE INSTITUTE, DIES 


Dr. William E. Wickenden, now 
engineer, died on September 2, iw 
a few hours after his retirement , 
president of Case Institute of Tec, 
nology became effective. His deg 
in Monadnock Community Hospity 
Peterboro, N. H., occurred after jp 
was stricken with a heart ailmey 
while on vacation. 

In his administration at Case 
won national note in the field y 
engineering education and was » 


ae 


accomplished after dinner speake 
Born in Toledo, Ohio, in 1882, » 
was graduated from Denison Un. 
versity in 1904, and took postgrady. 
ate work at the University of W\ 
consin, where he was on the faculty 
He was associate professor of ele. 
trical engineering at M.LT. fro 
1914 to 1918. Later he was with th» 
Western Electric Co. and America 
Telephone and Telegraph Co. 


Honorary degrees had been co- 
ferred on him by Lafayette Colle, 
Worcester Polytechnic, Case Schoo, 
Rose Polytechnic, Tulane, Denisu, 
Bucknell, Oberlin and the Un: 
versity of Toledo. 

Dr. Wickenden was active & 
many technical organizations. & 
was elected president of the Sociey 
for the Promotion of Engineeriy 
Education in 1933, and in 1935 wa 
awarded its Lamme Medal. Dury 
1945-46 he served as president 
the American Institute of Electrica 
Engineers. 

The Engineers Joint Council hi 
recently named Dr. Wickenden # 
its representative to the Unite 
States Commission for UNES® 
(United Nations Educational, & 
entific and Cultural Organization. 
He had applied his extensive te 
nical knowledge in the service @ 
many other government groups 
including the Office of Producto 
Management in 1941, when a 
served as chairman of the genet 
products groups. 

He is survived by his wife, ¥ 
Marion Wickenden, a son Willi 
C. Wickenden, and a daughter, » 
Arthur Goldschmidt to whom © 
Officers and Council of the So 
extend heartfelt sympathy 
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Mempnis—August 18, 1947. Sub- 
ct: Heating Problems in Connec- 
ion with the Manufacture of Ex- 
osives. Speaker: R. E. Overman, 
r engineer, J. E. Dilworth Co., 
femphis, Tenn. R. H. Hoshall, 
ting president, thanked Mr. 
bverman on behalf of the chapter 
or his splendid talk. Attendance 12. 


, 194) 
Cnt a 
Tech. 


ver be 


Mempnis—July 21, 1947. Subject: 
efrigeration. Speaker: L. L. Ar- 
uckle, chief engineer, Bell & Gos- 
tt Co. refrigeration div. Mr. 
puckle gave an interesting talk 
m refrigeration as applied to his 
ompany’s products. Attendance 29. 


paker 




























Nort Texas—August 18, 1947. 
bject: Panel Discussion on Tem- 
erature Control, its Uses and Ap- 
cation. Speakers: R. G. Lyford, 
strict manager, Powers Regulator 
0. Dallas, M. A. Benson, district 
panager Johnson Service Co., Dal- 
, and J. P. Ashcraft, owner, J. P. 
heraft Co., Dallas. Mr. Lyford, 
he chief speaker, reviewed temper- 
ture controls as used on various 
rocesses and processing plants. 
ommenting briefly on the use and 
pplication of the pneumatic type 
ontrol system, Mr. Benson likened 
he pneumatic type thermostat to 
simple pressure reducing valve. 
. Ashcraft concluded the panel 
uscussion with a brief but informa- 
ve talk on combustion controls 
ind their function. Members en- 
byed the excellent talks given by 
he speakers, and many questions 
re asked during the discussion 
riod. Other Features: Proposed 
vision of the Chapter’s by-laws as 
commended by the legislative 
ommittee was discussed and voted 
pon. Attendance 60. Attendance 
tio 0.63. 


*Note: The attendance ratios shown repre- 
int the m 


“Summary of Local 


hapter Meetings * 


NortH Texas—July 21, 1947. Sub- 
ject: Information Please Panel. 
Master of Ceremonies: J. P. 
Ashcraft, owner, J. P. Ashcraft Co., 
Dallas. Members of the panel were 
H. J. Martyn, plumbing and heating 
contractor; M. L. Brown, Dallas Air 
Conditioning Co., and H. J. Waggle, 
Sturtevant Div. Westinghouse Elec- 
tric Corp. Members and guests en- 
joyed the question and answer period 
which included such topics as coil 
selection, temperature and zone 
selection, plumbing codes and back 
siphonage, and increased cost of 
construction. Other Features: Pres- 
ident Gardner gave a report on the 
semi-annual meeting held at Coro- 
nado, Calif., and reported that Dr. 
B. M. Woods, national president, 
was invited to a fall meeting of the 
North Texas chapter. A report on 
proposed revision of the chapter 
by-laws was given by the legislative 
committee, and R. E. Allison, chair- 
man, gave the report of the finance 
committee. Attendance 50. Attend- 
ance ration 0.62. 


OrEcon—September 4, 1947. Sub- 
ject: Proposed New Mechanical 
Warm Air Heating Code for Port- 
land. Speakers: William Bowes, city 
commissioner, and Walter Bernard, 
director, Bureau of Buildings, Port- 
land. Commissioner Bowes stated in 
his talk that the old code is obso- 
lete because df new developments, 
and that the city needs the aid of 
industry in formulating a new code. 
Mr. Bernard stated that the Bureau 
of Buildings is a service organiza- 
tion to keep the public informed 
on building developments and it 
enlists the aid of many industrial 
organizations in its work. Following 
the interesting comments of the 
speakers, the meeting was opened to 
discussion. E. R. Lokey, vice presi- 
dent of the chapter, thanked Com- 
missioner Bowes and Mr. Bernard 
for their informative talks. Other 
Features: A resolution was adopted 
expressing thanks and appreciation 
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to those who helped make the an- 
nual stag picnic a success. Reports 
of the membership, meetings, and 
legislative committees were heard. 
Ray Chewning gave his report as 
treasurer. The editor of the Chap- 
ter’s publication, The Diffuser, re- 
ported that the publication was 
making out well and that 250 copies 
of each issue have been published. 
Walter Simpson, chairman of the 
Air Conditioning Conference com- 
mittee, stated that his report had 
been covered in The Diffuser and 
that members would be asked what 
subjects they would be interested 
in hearing discussed at the next 
conference. Attendance 98. 


St. Lovis—May 6, 1947. Subject: 
Review of book, Our Fair City, 
written by Allen. Speaker: Carlos 
F. Hurd, St. Louis Post Dispatch. 
Mr. Hurd in his interesting review 
of Our Fair City, which deals with 
the contempt for law and corrup- 
tion in US. cities, read several ex- 
cerpts about various cities. He dwelt 
mostly on the chapter concerning 
St. Louis, which he himself had pre- 
pared. Other features: Reports of 
several committees were heard, and 
a letter was read concerning the 
proposed Boiler and Pressure Vessel 
Law for the State of Missouri. New 
officers for the coming year were in- 
stalled as follows: J. H. Carter, 
president; B. L. Evans, Ist vice pres- 
ident; W. A. Russell, 2nd vice presi- 
dent; J. S. Rosebrough, secretary; 
C. H. Burnap, treasurer; and L. L. 
Hamig, W. D. Thompson, Ralf 
Toensfeldt, and B. C. Simons, mem- 
bers of board of governors. Atten- 
dance 42. 


Soutu Texas—July 22, 1947. Sub- 
ject: Social Meeting. A stag party 
was held at the Houston Engineers’ 
Club. Members and their guests en- 
joyed the games and refreshments. 
All regular business was dispensed 
with. Attendance 30. Attendance 
ratio 0.30. 
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Candidates for Membership 


The Constitution of the Society, as now amended, requires the following mode of procedure in voting on plicang 
for membership in the Society. All applications for membership are to be sent to the Secretary and the names ,/ appl 


cants and their references shall be printed in the next issue of the Journat of the Society or sent to the member 


In ¢ the 


approved manner as ordered by the Council. When the replies are received from references, the Candidate's 4) plica:i, 
shall be submitted to and acted upon by the Committee on Admission and Advancement as soon as possible. 


When the Committee on Admission and Advancement has acted favorably upon a Candidate's application and 


ASSIgne¢ 
~ 


his grade, the Council shall vote upon the election of the proposed Candidate for membership by letter ballot. During 4, 
past month 44 applications for membership have been received and the names of these men and their sponsors are py), 


lished in the following list. 


Members are requested to scrutinize the list with care. The Committee on Admission and Advancement, and in turn, 
Council, urge members to assume their share of responsibility of receiving these candidates into membership by ac) ising 
the Secretary promptly of any whose eligibility for membership is in any way questioned. 


All correspondence in regard to such matters is strictly confidential, and is solely for the good of the Society, which ; 


is the duty of every member to promote. 


Unless objection is made by some member by October 20, 1947, these candidates will be balloted upon by the Counc 
Those elected to membership will be notified by the Secretary immediately after election. 


BeEIneKE, Ropert C., Engr., Fosdick & Hilmer. Proposers: R. 
W. Sigmund, H. K. Jennings. Seconpers: E. J. Richards, D. 


J. Wood. 
BrrpsatL, Harry W., Partner, The Arrow Co. Proposers: W. 


R. Norte, P. F. Sandsted. Seconpers: K. R. Murhard, J. B. 


Banks. 

Brackstong, A. L. Jr., Instructor, University of South Carolina. 
Proposers: H. L. McDowell, F. B. Hertz. Seconpers: R. L. 
Sumwalt*, J. C. Johnson*. 

Boxe, Ferpinanp G., Jr., Asst. Gen. Foreman, J. Brodie & Son, 
Inc. Proposrrs: A. H. Brodie, W. H. Old. Seconvers: E. J. 
Anderson, E. D. Sheley. 

Browne, Secor D., Engr., Barber-Colman Co. Proposers: B. H. 
Jennings, D. J. Stewart. Seconpers: O. W. Armspach, J. S. 
Locke. 

Brunpace, F. Warp, Treas. & Asst. Gen. Mgr., The Brundage 
Co., (Advancement) Proposers: S. H. Downs, H. W. Wolters. 
Seconpers: R. W. Wilson, W. G. Schlichting. 

Bunn, Jutian W., Jr., Engr., General Air Conditioning Co. 
Proposers: C. Z. Adams, L. L. Vaughan. Seconpers: R. B. 
Rice, Broadus Wilson. 


CAMPBELL, Georce W. Engr., Urdahl and Everetts, (Advance- 
ment) Proposers: T. H. Urdahl, John Everetts, Jr. Seconp- 
ers: O. D. Colvin, F. M. Thuney. 

CarpenaL A., Luis G., Cardenal-Lacayo Fiallos Cia. Ltda. Pro- 
posers: A. E. Beitzell, W. C. Whittlesey. Seconpers: W. C. 
Jones, H. H. Hill. 

Carorano, Dominick A., Engr., Behr-Manning Corp. Proposers: 
J. O..Amstuz*, J. F. Gschwind. Seconpers: N. E. Oglesby*’ 
N. A, Curry*. 

Conen, Witi1aM P., Student, Carnegie Institute of Technology. 
Proposers: C. C. Monrad*, R. B. Beckmann*. Ssrconpers: 
E. H. Riesmeyer, Jr., H J. Kirkendall. 

Conway, Frank J., Vice-Pres., W. J. Gemeny Co. Proposers: 
M. J. Bamond, C. M. Burnam, Jr. Seconpers: C. E. Price, 
G. W. Bornquist. 

Coon, Cuirrrorp A., Mgr., Sheet Metal Dept., Klarr & Wilson. 
Proposers: W. J. Kollas, J. R. Lynch. Seconpers: J. J. Byrne, 
Walter Hanthorn. 

Cutten, Cuartes W., Mgr., Res. New Business Div., Peoples 

’ National Gas Co. Proposers: W. K. Sheppard, E. C. Smyers. 
Seconpers: L. S. Maehling, P. A. Edwards. 


Durry, Wrii1aM R., Sales Engr., D. E. ae PROPOSERS: 
D. E. McCuliey, G. E. Merwin. Seconpers: P. J. Pospisil, C. 
W. Schultz. 
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Fieck, Wru1AM R., Sales Mgr., Midwest Air Control. Pro. 
posers: R. J. Abramson, H. R. Frankle. Seconpers: H } 
Curtis, F. A. Hancock. 


GautTreavu, ArtHur G., Sales Mgr., Andrews & Goodrich, lx 
Proposers: C. F. Goodrich, T. F. McCoy. Seconpers: W. 
Shipp, c. H. Dow. 


Hameatey, Cuartes J., Student, Purdue University. Proposm 
W. T. Miller, C. F. Warner. Seconpers: A. R. Holowenko' 
V. H. MeNeilly*. 

Heckert, Wimtu1am P., Owner, Heckert Sheet Meta! Work 
Proposers: E. E. Ralston, Henry Nottberg, Jr. Sprconnms 
P. C. Leffel, C. V. Werner. 

Hormann, Erwin A., Engr., Matt Grage. Proposers: Mat 
Grage*, G. D. Newhart*. Seconpers: M. F. May, R. W. Sott* 

Howarp, Dovcrtas L., Jr. Engr., Carrier Corp. Proposm 
R. S. Arnold, C. V. Fenn. Seconpers: Richard Piske, J: 
M. J. Wilson. 

Hussar, Ernest A. Jr., Pres., Atlantic Air Conditioning Con 
Proposers: P. E. Seepe, G. D. Guler. Seconpers: R. B. Kitch 
J. F. Dailey. 


Incram, Joe D., Retail Sales Mgr., A. F. Coats Lumber (© 
Proposers: K. R. Murhard, Dick Blankenship. Srconom 
W. B. Morrison, W. R. Norte. 


James, Witu1AM B., Branch Mgr., The Brightside Foundry | 
Engineering Co., Ltd. Proposers: T. N. Adlam, R. E. Otte 
Seconvers: J. R. Kell, S. F. Greenland. 

Jones, Lesuie R., Sales Engr., Pacific Pumping Co. Proposms 
K. R. Murhard, Dick Blankenship. Srconvers: W. 3 
Morrison, W. R. Norte. 


Keck, Epwarp T., Jr., Applic. Engr., A. M. Lockett & Co. Lid 
Proposers: C. R. Gardner, G. A. Linskie. Seconpers: Herm# 
Blum, J. L. Tye. 


Lancaster, Henry W., Jr., Partner, H. W. Lancaster & So 
Proposers: John Hilton, II, M. H. Ellis, Jr. Ssconvms 
T. O. S. Humphrey, Jr., J. B. Lammons. 

Lappin, Frank S., Midwest Sales-Service Mgr., Dravo Co? 
Proposers: R. E. Gorgen, L. A. Calcaterra. Seconpers: J.4 
Craig, E. W. Mautner. ; 

Liven, Morris, Owner, Linden Heating Co. Proposrrs: A + 
Ferrara, V. E. Pearson. Seconpers: R. A. Nelson, H. A. Pait® 


Matey, Dantet P., Jr., Jr. Engr., Martyn Brothers, Inc. Por 


ers: C. R. Gardner, E. T. Gessell. Seconpers: Jam 
O’Connor, Jr., R. G. Lyford. 
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McIntosa, JOHN W., American Radiator & Standard Sanitary 
Corp. PROPOSERS: J. B. Lammons, N. C. Ledbetter. Seconp- 
ms: T. O. S. Humphrey, Jr., E. E. Scott. 

Morse, FREDERICK B., Instructor, Purdue University. Proposers: 
w. T. Miller, A. A. Potter*. Seconpers: H. L. Solberg’, 
G. A. Hawkins*. 


Nesrerux, Watter M., Engr., Pyle-National Co. Proposers: 
M. J. Bamond, C. M. Burnam, Jr. Seconpers: C. E. Price, 


G. W. Bornquist. 


parren, JosepH R., Branch Mgr., The Powers Regulator Co. 
proposers: W. W. Frankfurt, J. H. Carnahan. Seconpers: 
G. T. Donceel, R. E. Swan. 

Prank, Guy W., Dir. of Sales, Drayer-Hanson, Inc. Proposers: 
W. L. Holladay, R. C. Driemeyer. Seconpers: C. W. Pollock, 
A. J. Hess. 


Ruec, Henry H., Sales Repr., The William Powell Co. Propos- 
ers: F. R. Monick, H. R. Nichols. Seconpers: William 
McNamara, F. C. Winterer. 


Sax, Kennetu L., Field Engr., U. S. Air Conditioning Corp. 
Proposers: E. F. Dawson, D. R. Groth. Seconpers: Ear! 
Gray, W. W. Frankfurt. 

Scorr, Pam R., Cons. Engr., Gutteridge, Haskins & Davey. 
Proposers: G. I. Davey, S. R. Bell. Seconpers: A. E. 
Atherton, Roderick Ross. 


ao—t 





PROPOSERS: 
P. J. Dippenaar*, G.S. Cochrane*. Seconvers: F.F. Tredgett*, 
A. Will*. 

Simpson, Harry A., Owner, Simpson Engineering Service. 
Proposers: T. O. S. Humphrey, Jr., J. B. Lammons. Seconp- 
ers: O. A. Holmes, R. H. Hoshall. 


Sreext, ALEXANDER, Design Engr., A. E. Barker. 


Tutscu, Ropney J., Sales & Applic. Engr., Cleaver Brooks Co., 
(Advancement). Proposers: J. H. Volk, W. T. Holland. Sec- 
onvers: W. F. Noll, S. G. Swisher, Jr. 

Twine, Harry J., Eastern Advertising Mgr., Heating and Ven- 
tilating Magazine. Prorosers: Clifford Strock, N. N. Wolpert. 
Seconpers: W. B. Foxhall, G. G. Turner. 


Wanson, Leon J., Chairman of Board, Etabl. Wanson. Pro- 
POsERS: Roger Malengret-Lebrun*, Grante Potchinian*. Sec- 
onpers: Georges Beaufaux*, L. G. Rocquoi*. 

Witson, Cuarves H., Htg. Engr., Climate Control. Proposers: 
J. H. Spurgeon, L. L. McConachie. Seconpers: F. R. Bishop, 
G. W. Akers. 


dias 
* Non-Member 


Candidates Elected 


In the past issues of the Journat of the Society the names of the following men were listed as Candidates for Member- 
ship. The membership grade of each Candidate has been assigned by the Committee on Admission and Advancement and 
balloted upon by the Council. We are now instructed by the Council to post herewith, as required by Art. B-III, Section 8, 


of the By-Laws, the following list of candidates elected: 


Members 


Bamey, Frep N., Indus. Engr., Harris Pump & Supply Co., 
Pittsburgh, Pa. 


Bercrr, Ciype D., Mech. & Indus. Engr., United Engineers & 
Constructors, Inc., Philadelphia, Pa. (Reinstatement) 


Dean, Francis F., Engr., J. E. Sirrine & Co., Greenville, S. C. 


Herxxiven, Henry K., Instructor, The William Hood Dunwoody 
Industrial Institute, Minneapolis, Minn. 
Howeit, Epwarp L., Partner, Howell Engineers, Houston, Tex. 


Isserstept, S. Gorpun, Vice-Pres., Phoenix Engineered Prod- 
ucts Ltd. Toronto, Ont., Canada. 


Jounson, Enar A., Engr., G. M. Orr Engineering Co., Minne- 
apolis, Minn. 


Kir, Henry J., General Engineering & Manufacturing Co. 
Kirkwood, Mo. je 


Kew, Epwarp W. Jr., Partner, E. W. Klein Co., Atlanta, Ga. 
(Advancement) 


MARSHALL, Witttam, Mech. Engr., Lawrence Peterson & Asso- 
Clates, Milwaukee, Wis. 


us, Dantet M., Mgr., F. J. Evans Engineering Co., Houston, 
Tex. /( Advancement) 


“urPHY, Grorce R., Mfrs. Agent, Cincinnati, Ohio. 
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Russett, Harotp E., Supvsr., Htg. Engrg. Div., Cincinnati Gas 
& Electric Co., Cincinnati, Ohio. 


SanTAGOsTINO, Mario, Tech. Mgr., Giacomo Jucker, Milan, Italy. 

Smrru, Donatp V. H., Sr., Partner, Donald Smith & Partners, 
London, England. 

Stevens, Francis D., Chief Engr., Frigid Freeze Div., Noma 
Electric Corp., Barber, N. J. 


Touzarp, Paut M. A., Chief Engr., Etablissements Tunzini, 
Paris, France. 


Tunzin1, Bernarp, Mgr., Etablissements Tunzini, Paris, France. 


TurNeER, JoHN F., Asst. to Project Engr., Monsanto Chemical 
Co., Oakridge, Tenn. (Advancement) 


Associate Members 
Apams, Rosert R., Engr., The Gilson Manufacturing Co., Ltd., 


Guelph, Ont., Canada. 


ALLEN, Wiiu1am T., Supt. of Htg. & Plbg., Department of 


National Defense, London, Ont., Canada. 


Boemi, Henry, Engr., Albert Fentzlaff, Inc.. New York, N. Y. 
Bowman, Murray K., Service Mgr., Perfex Controls, Ltd., 


Toronto, Ont., Canada. 


Case, Detsert V. Jr., Chief Mechanic, J. Gordon Turnbull, 


Inc., Cleveland, Ohio. 


Corpes, Ermer W., Sales Engr., Union Electric Company of 


Missouri, St. Louis, Mo. 
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DanteL, Davin C., Asst. Jr. Indus. Engr., Arkansas Louisiana 
Gas Co., Shreveport, La. 

Dee, Vaucun C., Estimator, Gorman-Lavelle Co., Cleveland, 
Ohio. 

DeppMann, Artuur C., Pres., Deppmann and Furney Plumbing 
and Heating Co., Detroit, Mich. 

Doremus, LeRoy A., Combustion Engr., Standard Oil Company 
of Brazil, Rio de Janeiro, Brazil, S. A. 

Drices, Atrrep A., Jr. Mgr., Westinghouse Electric Corp., 
Newark, N. J. 


EISENBERG, Mitton F., Mech. Engr., U. S. Engineer Office, Sa- 
vannah, Ga. 

Exern, Ricnarp D., Pres., General Air Conditioning Corp., Little 
Rock, Ark. 


GASKELL, Witi1am, Jr., Dvipt. Engr., The Miller Company, 
Meriden, Conn. 

GUENTHER, CLARENCE G., Owner, Air Flow Engineering Co., 
Pueblo, Colo. 


Harrey, JoHN P., Gen. Mgr., W. P. Payne Co., Van Nuys, Calif. 

Hatt, Rocer E. Engr., Alhambra Sheet Metal Works, Alhambra, 
Calif. 

Here, Frank J., Republic Heaters Co., St. Louis, Mo. 

Hoiianp, JoHN W., Design Engr., H. E. Bovay, Jr., Houston, 
Tex. 


Jounson, Srertine C., Partner, Burnett-Johnson Appliance Co., 
Paris, Tex. 


Karcumer, J. H., J. H. Karchmer Associates, New Orleans, La. 
(Reinstatement) 

KELAHAN, JosePH R. Jr., Repr., Cork Insulation Co., Inc., San 
Francisco, Calif. 

Kennicott, CHartes W., Secy.-Treas., Engineered Equipment 
Corp., Los’ Angeles, Calif. 

Ket, Irvine R., Archt., Houston, Tex. 

Kuvucer, Epwin C., Sales Engr., James P. Marsh Corp., Parma, 
Ohio. 

Knicut, THomas M., Engr., Washington, D. C. 


Lacy, James W., Asst. Prof. of Mech. Engrg., Southern Method- 
ist University, Dallas, Tex. 

LeaTHERWOOD, THomAS W., Pres., Contracting Engineers, Inc., 
Houston, Tex. 

LEONARD, ALLISON F., Dist. Mgr.,-J. R. Dowdell & Co., Houston, 
Tex. 

Lewin, Bram J., Engr., Lewin-Mathes Co., St. Louis, Mo. 


Mautoin, Joun G., Partner, Mauldin & Bailey, Atlanta, Ga. 

MEIDENBAUER, Puri E., Jr., Owner, Firewel Co., Buffalo, N. Y. 

Metnixorr, C. G. Chief, Engrg. Dept., American Engineering 
Corp., Shanghai, China. 

Messencer, A. R., Engr., Howard R. Green Co., Cedar Rapids, 
Ia. 

Mrtter, Wru1am O., Mech. Engr., The Austin Co., Oakland, 
Calif. 

Morray, Frank L., Owner, Murray Engineering Co., Battle 
Creek, Mich. 


Otson, Witiarp A., Vice-Pres., Electro Specialty Manufactur- 
ing Co., Inc., Minneapolis, Minn. 

Oscoop, Harry P., Sales Engr., Fulton Sylphon Co., Detroit, 
Mich. 

Rermey, Trevor D., Sales Engr., Johnson Service Co., Cincinnati, 
Ohio. 

Rupert, James D., Engr., Miller Davis Plumbing & Heating Co., 
Kalamazoo, Mich. 

Scnuter, Witu1aM B., Don Wells Products Inc., Des Moines, Ia. 

Sueparp, Lester W., Sales Engr., Minneapolis-Honeywell Reg- 
ulator Co., Hartford, Conn. 

Sranssury, Epwarp J., Jr., Sales Engr... Mundet Cork Corp., 
Houston, Tex. 
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Stevens, Harovp C., Vice-Pres., Hunter Clark Ventilati = s,. 
tem Co., Chicago, Ill. : 


THornsurG, Barney M., Owner, Barney Thornburg P imbjp, 
& Lead, Portland, Ore. } 
Tooke, T. B., Equip. Engr., Long Theatres, Bay City, 2x 


Watxer, Cart L., Sales Engr. and Mfrs. Repr., Portla: i, 0;, 
Warp, Curusert V., Managing Dir., Atmospheric Cont: || [;; 
Manchester 


Wesster, Georce H., Jr., Dist. Repr., General Elect ic ¢ 
Dallas, Tex. 

Witson, James A., Div. Mgr., United Gas Corp., Houst:», Tp; 

Wirtn, Enwarp D., Plbg. & Htg. Div., Montgomery \Varq ; 
Co., Chicago, Ill. 

Wonat, Josern J., Mech. Engr., The Austin Co., Los Ange! 
Calif. 


YARBROUGH, WILLIAM B., Mech. Engr., Sherlock, Smith & Adam: 
Inc., Montgomery, Ala. 


Junior Members 


Carrout, Joun R., Jr., University of Illinois, Urbana, II). (4;. 
vancement) 


Ey, Jonn W., Sales Engr., Minneapolis-Honeywell Regulato: 
Co., Indianapolis, Ind. 


Harris, Wattace L., Engrg. Estimator, Harris Brothers Plumb- 
ing Co., Minneapolis, Minn. 

Hoititmay, Frank R., Jr., Design Mgr., F. R. Holliday & C 
Greensboro, N. C. 


Kinsincer, R. E., Htg. Engr., Page Hersey Tubes, Ltd., Toront 
Ont., Canada. 


Licuten, Eart B., Mech. Engr., Consoer, Townsend & Asso- 
ciates, Chicago, IIl., 

Loerrier, JoHN G., Sales Engr., Federal Supply Co., Oklahoma 
City, Okla. 


MvueEtxer, Jerome F., Htg. Engr., Standard Sheet Meta! Works, 
Inc., Hartford, Conn. 

Mouzio, Anprew H., Mech. Engr., The Huffman Wolfe Co., At- 
lanta, Ga. 


Pease, Leon W., Engr., Northern Heating & Plumbing ( 
Olivia, Minn. 


Srncer, Joserx H., Application Engr., General Electric Co 
Bloomfield, N. J. 
Smirn, ALAN M., Engr., Otis Massey Co., Houston, Tex 


Wesner, Evcene L., Vent. Draftsman, United States Rubber 
Co., Indianapolis, Ind. 


Student Members 


Burns, Tuomas V., Jr., Student, Texas A & M College, College 
Station, Tex. 


Huckins, Epwarp R., Student, Dunwoody Institute, Minne- 
apolis, Minn. 


Kane, James M., Student, Case Institute of Technology, Cleve- 
land, Ohio. 
Kerr, James W., Student, Texas A & M College, College St- 
tion, Tex. 
Koxser, Irvine A., Student, Purdue University, West Lafayett 
Ind. 


Mazer, Josern L., Student, University of Illinois, Urbana, 
Srenn, SHERwrIN, Student, University of Illinois, Chicago, 1!) 


Twman, Roy P., Student, Michigan College of Mining a 
Technology, Houghton, Mich. 


Van De Wecue, Ricnarp C., Student, Michigan College of Mi- 
ing and Technology, Houghton, Mich. 
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Council 


B. M. Weoss, oan. G. L. Tuve, Vice Chairman 
Three Years: a A 


Cart F. Bogsrer, Leo HUNGERFORD, 
R. F. TAYLOR. 


Two Years: E. G. Cannter, F. W. Hurcuinson, R. A. SHERMAN, M. S. 


LICH. 
WOne Year: W. A. Dantetson, E. N. McDonnett, fasuse J. OFrrner, 


H. R. Rorn, Ernest Szexety, L. P. Saunpers, Ex-Officio. 


BIsHop, 


sa Committees 


recutive—B. M. Woods, Chairman; A. E. Stacey, Jr., G. L. Tuve, 
= oF. Collins Jr. (ex-of acto) 
. Stacey, , Chairman; R. A. Sherman, Ernest Szekely, 


). 
ings—G. L. Tuve, irman; E. G. Carrier, Leo Hungerford. 
Membership—M. W. Bishop, Chairman; F. W. Hutchinson, R. Roth. 
Standards—M. S. Wunderlich, Chairman; C. F. Boester, W. A 
Danielson. 


Jr. ( ex-of 


Advisory Council 


Alfred J Caner, <9 Homer Seton, M. F. Bilankin, W. H. 
Carrier, 5. E. Dibble, S. Downs, W. H Drineol, "E. O. Eastwood, 
. L. re, H. P. Gani F. E. Giesecke, E. Holt Gurney, L. A. 

2." 7 © Haynes, E. sre Hill, John Howatt, 
D. D. LG og ROBY ‘S.R R. Lewis, J. F. McIntire, F. B. Rowley, 
A.C. Willard and C.-E. A. Winslow. 


Chapter Delegates Committee 


DELEGATE 


McCain 
rmsby, Jr. 
Breneman 


H. 
E. K. 

R. B. 
A. W. 
L. A. 
F. G. 
C. E. 

oO. J. 

I. W. 
E. O. 
-, ¢. 

Einar 
ce. We 
N. C. 
F. R. 
J. E. 

A. B. 
D. E. 
W. A. 
©... 

Cc. R. 


a0%5 
2°F uP <8 


3 


Wasuincton, D. C. 
Westrxn MICHIGAN 
Western New York 
WISCONSIN 


. Lese 
. Pesterfield 


. Adema 
. Nunilist 


MOOD DPOOSOHM 


SMmPOMs 


Special Committees 


Admission and Fs gm L. Crosby, Chairman; E. R. at 
(two veers), T . F. Rockwell (three years 1m 
ASHVE C for "Camp il Dut 


‘urnaces—E. K. Cam 
Chairman; Bowen 


l, F. A. Kitchen, A. P. S 

J. MaGirl, B B. cLouth, F. L. Me yer F. J. Nunilist, A. 

Olson. B. Reilly, br _H. J. Rose. H. * 

wines and F Collins, Jr. Te E Secley = nel Po ©: 
r., ey, A 

Chapter Relations—R. F. Tay » Chairmen; fF Ball, W yo: Boales, 

Cc. $s. J. Doriald Reoeke FA McCain, 

G. W. F. Myers, D. L. Taze 

Coatitution and By-Laws—S. H. Downs, dlicsins John James, 
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F. Paul Anderson Award—G. L. Tuve, Chairman; C. M. Ashley, F. E 
Giesecke, F. C. McIntosh, D. W. Nelson. 

Guide Publication—R. S. Dill, Chairman; R. L. Byers, R. P. Cook 
R. C. Cross. B. H. ne C. F. Kayan, W. M. Wallace, II, W. N 
Witheridge, C. P. Yaglou, ril Tasker, Ex-Officio. 

H ee F. Collins, Jr.. Chairman; Homer Addams 
E. K. Carrier, W. H. Driscoll, W. L. Fleisher, S. R 
Lewis, F. McIntosh, G. D. Winans. 

Nomina Neil H. Peterson, San Francisco, Calif., Chairman; J. E 
Haines, nao, Minn., Secretary; H. E. Adams, South Nor- 
walk, Edwards, Cincinnati, Ohio; C. Rollins Gardner, 
Dallas, Tex.: Senn James, Cleveland, Ohio; L. F. Kent, Atlanta, Ga.. 
A. S&S. Morgan, Toronto, Ont., Canada; C.'H. a repteeness. East Lan- 
sing, Mich.; Rex Vernon, Milwaukee, Wis.; E. C. Willey, Corvallis 
Ore. Alternates: Leo Garneau, Montreal, ‘Que., Canada, and L. T 
Mart, Kansas City, Mo. 

Promotion of 4 a B. Haines, Chairman; A. J. Hess, J. B 
Hewett, F. A. Leser, C. E. Price. 

Publication—J. C. Fitts, Chairman; John A. Goff (two years), John 
James (three years). 

To Cooperate with os Professional Societies—G. D. Winans, Chair- 
man; James Holt, A. P. Kratz. 


Committee on Research 


ASHVE Research Laboratory, 7218 Euclid Ave., Cleveland 3, Ohiec 
(Tel.: EXpress 6161) 


L. P. Saunvers, Chairman T. H. Urnpamt, Vice Chairman 
Cyrm Tasker, Director of Research A. C. Fretoner, Ex-Officio 


Executive Committee: L. P. Saunvers, Chairman; T. H. Unpant. 
Vice Chairman; R. M. Conner, L. N. Hunwrer, W. E. Zrener. 

Three Years: R. C. Cross, M. K. Fannestocx, Jonn James, F. J 
Kuru, T. H. Urnpan. 

Two Years: L. N. Hunter, C. O. Macxey, R. D. Maptson, L. G 
Miter, L. P. Saunpers. 

One Year: R. M. Conner, Jonn A. Gorr, F. W. Hutcutmson, R. K 
THutman, W. E. Zreper. 


Technical Advisory Committees for 1947 


Air Cleaning: R. S. Dill, Chairman; R. C. Cross*, O. C. Eliason, 
R. S. Farr, C. B. Graham, A. B. Hubbard, R. E. Hunsaker, D. L 
Hunzicker, J. W. May, R. H. Mills, G. W. Penney, R. S. Poole, R. P 
Warren, W. N. Witheridge, R. D. Wood. 


4 eo and Air Friction: Ernest Szekely, Chairman; N. E. 

H. Downs, W. H. Hoppmann, 4" F. J. Kurth*. J. N. Livermore, 

'D. ' Madisone. G. E. McElroy, L. Miller*, D. W. Nelson, G. B 
BAR, C. A. Thorp, T. H. Troller, oa Van Alsburg. 


Air Sterilization: W. F. Wells, Chairman; W. T. Anderson, Jr., L. J. 
Buttolph, C. W. Flood, Jr., Leonard Greenburg, M.D.. B. H. Jennings, 
een Hutchinson*, J. A. Reyniers, Mildred Wells, M.D., C.-E. A 

ow. 


Cooling Lead: W. E. Zieber*, Chairman; C. M. Ashley, Vice Chair- 
man; R. D. Blum, W. F. veteng, R. H. Heilman, H. W. Heisterkamp, 
fon LR, Cc. F. Kaya . N. Livermore, R. H. Lock, C 
Mackey*, C. H. Randolph, 3 P. eae 


» E. T. Selig, Jr., Chairman; P. R. Achenbach, J. F. Barkley, 
M. Conner*, W. A. Danielson, R. B. dahi, L. N. Hunter*, R. 

, vA, S. Konzo, J. W. Miller, W. M. Harold J. Rose, 

T. H. Smoot, R. K. Thulman*, E. C. Webb. 


Glass: R. A. Miller, Chairman; A. B. Algren, J. E. Frazier, J. S 
Herbert, E. H. Hobbie, L. K. Jones, C. O. Mackey*, F. Preston, W. C 
Randall, Vic Sanders, H. B. Vincent, G. B. Watkins. 


Heating Load: % F. Rockwell, Chairman; C. M. Ashley, R. A. Biggs. 
4. I. Brown, R. = Cross*, R. S. —, W. S. Harris, J. M. Hartman, 
. lL. Rottmayer, M. W. Shears, G. . Tuttle. 


Industrial Ventilation: W. N. Witheridge, Chairman; A. D. Brandt, 
W. B. my, W. C. L. Hemeon, D. E. Humphrey, J. M. Kane, M. G. 
Kershaw, L. osher, Ralph Poole, B. F 


yler, Jr., 


. L. Lewis, L. G. Milier*, H. A. 
Postman, B. R. Small, R. P. Warren, H. E. Ziel. 


ar tetien: E. R ip Queer. © Chairman; R. E. Backstrom, C. B. Bradley, 
Lewis, L. E. Pasek, E. Robinson, Vie Sanders, tr D. Stafford, 
iE K. Thulman*, T. T. Tusker, . M. Woodworth. 


al Research: C.-E. A. Wager. Chairman; Thomas 
D., A. R. panne. M.D., A. Burton, M.D., E. F. Deore 
-  Saage, FW. F. ty G. W. Keeton, M.D., _K 


, Charles Sheard. 
ti ef Comfort: C. P. Yaglou, Chairman; R. S. Arnold, 
Behnke. M.D., , anne Chapter. F. G. Ewens, M. K. Fahnestock*, 4 
Hardy, M.D., F. C. McIntosh, A. B. Newton, K. E. Robinson. 


Physio 
~—* 





Sestents John Everetts, Jr., Chairman; F. C. Dehler, John A. Goff*, 
¥ » # _ Hotchkiss, E. R. McLaughlin, J. C. Patterson, G. L. Simpson, 
waney. 


Cpr Stshe ee: Walters, Chairman; C. M. Ashley, P. H. Geiger, 


W. C. Kerr, R. D. Madison*, J. S. Parkinson, 
A. G. Sutcliffe, T. H. Srolier. 


*Member of Committee on Research. 
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Adensas Crmpniene, 1937. Headquarters, Atlanta, Ga. Meets, First 
Monday. dent, H. King McCain, 615 Trust Co. of Georgia Bldg. 
Secretary, Leo Sudderth, Jr., 306 Bona Allen Bidg., Atlanta 3. 


New York: Organized Headquarters, Syracuse, N. Y. 
President, Ht. G. Str 8008. Geddes St Byracuse 1. Secretary, G 
. Keane. 316 Haddonfield Dr., DeWitt, N. Y. 


Central QOhie: Organized, 1944. Headquarters, Columbus, Ohio. 
Meets, Third Monday. President, R. B. Breneman, 1 Edgehill Rd., 
ae 8. Secretary, A. E. Norman, Jr., 1150 Chesapeake Ave.. 
° us. 


Cincinnati: Copeaions 1932. Headquarters, Cincinnati, Ohio. Meets, 
First Tuesday, dent, H. K. Jennings, 1639 Union Trust Bldg., 
a 2, Secretary, K. Bb. Little, 852 ‘lemple Bar Bidg., Cin- 
cinna 


a Organized, 1940. Headquarters, New Haven, Conn. 
President, S. R. Osborne, Waterbury 1 Secretary, Winfield Roeder, 
405 Temple St., New Haven. 


Delta: Organized, 1939. Headquarters, New Orleans, La. Meets, 
Second Tuesday. Caw J. S. Burke, 317 Baronne St., New Or- 
leans 9. Secretary, . Guest, 827 Dryades St., New Orleans 13. 


Gelden Gate: Organized, 1937. Headquarters, San Francisco, Calif. 
Meets, First hop gy es * F. W. Kolb, 598 Monadnock Bldg., 
a renee © Secretary, K. F. Baldwin, Jr., 419 Kentucky Ave., 

rkeley 7. 


. 
Illinois: O , 1906. Headquarters, Chi . Ill. Meets, Second 
Monday. Pocdident W. A. Kuechenberg, 1714 effield Ave., Chicago 
14. Secretary, G. W. Bornquist, 629 W. W: Bivd., Chicago 6. 
Indiana: Organized, 1943. ww. Cotton meee rs, jodientes lis, Ind. Meets, 
‘o 


Fourth ty a President, I. Reamayivenia St., 
Secretary W. R estnientt Pr E. New York St., 

Indianapolis 4. 
Iewa: O ‘3 Headquarters, Des Moines, Ia. Meets, Second 


Tuesday. ent, A. Wheeler. 1217 oane 3 Ave., Des Moines. 
Secretary, D. Welt 304 Home Federal Bidg., Des Moines 9. 


Kansas City: Organized, 1917. Headquarters, Kansas City, Mo. 
rae | First Monday. President, P. C. Leffel, 3323 Main St., Kansas 
City 2. Secretary, Henry Nottberg, Jr., 914 Campbell, Kansas City 


Manitoba: Organized, 1935. Headquarters, Winnipeg, Man., Canada. 
Meets Third ursday. President, D. S. Swain, sti Downing St., 
ae Secretary, A. W. Moss, 26 Ferndale Ave., Norwood, 


Massachusetts: Organized, 1912. Headquarters, Bos Mass. Meets, 
Third President, P. A. Croney, 72 PB mene St., Newton. 
Secretary, R. T. Kern, 51 Clafin St., Leominster. 


Memphis: Cuppetest. 1944. Headquarters, Memphis, Tenn. Meets, 


First ag dent, N. C. Ledbetter, 22 S. C r St., Memphis 
4. Secretary, A. T. Bevil, 1521 Waverly Ave., Mem 6. 

“afer 100 1916. eademartans, | Detroit, Mich. Meets, 
First Mone ter 10th of month. poe. 4 E. Knibb, 1003 Mary- 
land Ave., troit 30. Secretary, L. A. Burch, 5853 Hamilton Ave.. 
Detroit 2. 

Minnesota: Organized, 1918. aed uarters, Minn lis, Minn. 
Meets, First Monday. re . Gross, 5324 Oaklawn Gre 
———s 10. Secretary, L . Krause, 2753 4th Avenue S., Min 
neapolis 8. 


Montreal: O 1936. ondeettere. Montreal, 
Meets, Third Monday. ’ President, ae 
W., Montreal, Que. Secretary, S. 
Montreal. 


Que., Canada. 
Ww 405 Beaubien St. 
. Salter, 910 er Birks Blidg.., 


Nebraska: O or. Ray uarters, Omaha, Neb. Meets, Sec- 
ond dent, onds, — Vane St., Omaha. 
Secretary, Ww. Colburn, we Ne N. 15th St., Omaha 2 


New York: Orapaion’, 1911. Headquarters, New York, N. Y. Meets, 
Third Monday. President, M. C. Giannini, New York University, 
ow 2 " necreiney. Carl H. Flink, Room 3000, 51 Madison Ave., 

ew 


North Carolina: Or; — uarters, Durham, N. C. Meets, 

rly. President, C. Z. ‘Adams, 3 —"s Bide., P. O. Box 

. Greensboro. Secretary, M. » DuChates 205 S ‘Lyndon St., 
ro. 
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Officers of Local Chapter; 


North Texas: Organized, oS Headquarters, Dallas, Tex Mees 
Third Monday. President, C. R. Gardner, 1000 ee Louis St., las | 
Secretary, G. A. Linskie, 3124 Milton St., Dallas 5 Ry 


Nerthern Ohio: Crpuainse. 1916. pe uarters, Clevelan: 0h), 
onday. President, ames, 3170 W. livth 5 
ne fe 11. Secretary, W. M. Rowe, 1302 Swetland Bldg Chey, 


Oklahoma: Organized, 1935. Headquarters, Oklahoma Cit) 0x), 
Meets, Second Monday. wregitant, W. W. Frankfurt, 519 Apco Tower 
ae City. Secretary, J. H. Spaan, Jr., 1303 N. Klein, Ok/ahom; 


Ontario: 
Meets, Firs 
Toronto. Secretary. 


es 1922. eotgmrnse, Toronto, Ont., Canada 
Presi A. Stott, 195 Spadi: Ave 
.R. Roth, 57 Bloor St., W., Toronto, Or 


noan: 2 1939. Headquarters, Portland, Ore Meey 
after F Fine "Tuesday. President, C. W. Brissenden, Electr; 
Bidg., Portland 5. Secretary, L. G.* Williams, Box 304, Gladstone 


Pacific Northwest: Organized, 1928. Headquarters, Seattle Was 
Meets, Second Tuesday. President, E. H. a. 72 Vine St., Seattle 
Secretary, E. J. Rosen, 10238 18th Ave., S. , Seattle 66. 


Philadelphia: nt ee 1916. ey ag BS eae Pz 
Meets, Second — President, E. Dafter. 12 S. 12th St., Phi. 
adelphia 7. aie K. Wagner 2240" N. Broad he Philade!phia, 2 


en h: Organized, 1919. Rg ee Pittsburgh, Pa. Meets 


ay President, D. Loucks, 435 Sixth Ave., Pittsburg 
19. in Secntee se . H. tara. Jr. 231-33 Water St., Pittsburgh 2 


ocky Mountain: Organized, 1944. Headquarters, Denver, Co! 
Meets. First Sones, President, J. F. Mohan, 2229 Blake St., Den- 
ver 2. Secretary, H. C. Kugeler, 2365 Ash St., Denver 7. 


St. Louis: Organized, zone, Headquarters, St. Louis, Mo. Meets, First 
Tuesday. a J. Carter, 710 Key West Ave., Webster Grove 


19. Secretary, J S. Rosebrough, 1014 Arcade Bidg.., St. Louis 1 
ms Texas: O —. Headquarters, Houston, Tex. Meets 
ent, D. Mills, Gray - Crawford, Houston 3 
| ~-t, Ladewig, poe 1188, Houston 1 
Seuthern California: O 1930 Moahumartors. Los Angeles 


Calif. Meets, Second W ago ’ President, R Lowe, 6381 Holly- 
wood Blvd., Los Angeles 28. Secretary, 7 L. Aniake, 1700 S. Bed- 
ford St., Los Angeles 35. 


Seathwest Texas: Organized, 1946. Headquarters, San Antonio, Te 


President, F. C. Benham, Jr., 702 S. Flores St., San Antonio. Secretar) 
L. S. Pawkett, 810 Insurance Bidg., San Antonio 5. 


Utah: Organized, 1944. Headquarters, Salt Lake City, Utah. Mees 
First hy —~— 4 Le a E. V. Gritton, 2470 S. Sth, Salt Lake 
E. Ferguson, 838 Garfield Ave., Salt Lake Cit 


. 
+. Cope. 1946. Headquarters, Norfolk, Va. President. 2 
Thomas, 819 Westover Ave., Norfolk 7. Secretary, J. F. Reynolds 
Gatling and Marble Ave., Norfolk 2. 
- 


Washington, Organized, 1935. "Xe Washington 
D. C. Meets, Second ‘Wednesday. yg Hill. 438 Woodware 


Bidg., W S. Secretary, J. Ss Muitheld, Mes New Hampshire 
Ave., N. W., ~~ AF 9. 

Western Michigan Organised, 1931. Headquarters, Grand Rapid 
Mich. Meets, ‘ "President, Frank Harbin, Jr.. 280 £ 


C. DeRoo, 500 E. 8th St., Holland 


1919. Headquarters, Buffalo. N. ! 
ent, G. E. Adema, 39 W. Balcom & 
Buffalo 9. Secretary, i. Bryce, 88 E. Girard Blvd., Kenmore 


Wisconsin: Organized, 1922. Headquarters, soy Wis. Meets 
Third Monday. President, Rex Vernon, 507 E. Michigan St.. Milwav 
kee 2. Secretary, B. M. Kluge, 1817 S. 66th St., Milwaukee 14 


Second M 
6th St., Holland. Secretary, 


Western New York: 
Meets, Second M 


Student Branch 
Texas A. & M. : Organized, 1946. ay College & 


tion, Tex. Meets, Th Jackson, 225 ¥ A 
Nevada St., El Paso. Secretary . V. Burns, 2307 Driscoll, Houston 


Heating, Piping & Air Conditioning, October 19 













QUIPMENT DEVELOPMENTS 


or your convenience in obtaining more information about 
ny of this equipment, see coupon on this page. Add the 
ow products and companies listed here to your Directory 
Section which you received in your January 1947 Heating, 
Piping & Air Conditioning and thus keep your records of 
sources of supply up to date throughout the year. Single 
terisk indicates equipment not listed in Directory Section; 
ouble asterisk equipment and manufacturer not listed. 
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nit Conditioners 
svide Heating, Cooling 


No. 3558—Year ‘round 
onditioning units in capa- 
eet ties of 2, 3, 5, and 74% tons 
~ d incorporating the new 
Ripple Fin” coil construc- 
on are offered by McQuay, 
‘ash c. 1600 Broadway NE., 

a inneapolis 13, Minn. 
Consisting of a steel cab- 
hil et, cooling and heating 
i bils, centrifugal forward curved blower, a replaceable 
pe filter, and motor, the units may be suspended from 
he ceiling or mounted on regular store fixtures. They 
e designed for use in offices, stores, shops, restaurants, 
, and are designed so that cooling may be effected 
Den. ith water or by direct expansion. Heating is accom- 
ed by using hot water or steam coils. All cooling 
hd heating coils are formed by hydraulic expansion 
nonferrous tubes to specifically designed aluminum 

roves s. 


fleets mp Controls Pressure 
ah Hydraulic Systems 


reles No. 3559*°*—A compact “unloading” pump designed 

oS eliminate many pieces of equipment ordinarily re- 

ired has been announced by the Pesco Products Div., 

Tex brg-Warner Corp., 310 S. Michigan Ave., Chicago, Ill. 

e new pump is of the hydraulic gear type and is 

sentially two pumps within a single housing. A pilot 

ve controls an opening in the passage communicat- 

_ g from the outlet port to the rear of the movable bear- 

City gs in the cover of the pump. When a specified pressure 

been reached in the hydraulic system, the pilot 

ai lve closes the passage to the rear of the bearings, 

olds eliminating the “pressure loading”. The pressure 

the gear teeth area forces the cover bearings away 

bm the gears, and immediately the large section of 

\gtor P pump ceases to deliver fluid with a consequent de- 
ase in horsepower input requirement. 


#he small section of the pump continues to deliver 
0 d under pressure which keeps the hydraulic system 
a re. Excess fluid delivered by the small section of the 
— mp, beyond that required to offset system leakage, 

returned to the system reservoir through the relief 
Meets. ve. 

‘hen the hydraulic actuator is required and the 

‘ctor valve in the system is operated, the system 

ssure immediately begins to drop off or decrease. 
S% fgg ©e system pressure falls to the lower limit at which 
Pilot valve is set, pressure loading is reestablished 


Oma 


ada 
Ave 
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in the large section of the pump. The pump then con- 
tinues to deliver full capacity as long as the requirement 
exists, at which time it again unloads. 


Prefabricated Radiators 
Concealed in Plaster Walls 


No. 3560—Warren Web- 
ster & Co., Camden, N. J., 
have announced construc- 
= tion details of a new line of 

» prefabricated concealed 
») convectors for controlled 
ms steam heating. Recessed 
m under windows and con- 
cealed in plaster walls, the 
radiation is said to be es- 
pecially suitable for many 
types of new construction, 
including religious build- 
ings, banks, schools, hospitals, hotels, libraries, apart- 
ments, railroad stations, office buildings, and fine resi- 
dences. 

The system combines in a single unit the heating ele- 
ment, supply valve, return trap, and union connections. 
The heating element is contained in a sheet metal en- 
closure with openings at top and bottom for natural 
convected air movement. Provision has been made in all 
types of enclosures for control of heat by extending the 
supply valve handle through the enclosure. The valve 
permits complete shut-off so that damper control is not 
used. 

A wide choice of radiator sizes in each of five types of 
enclosures permits selection of standard units to meet 
almost every demand. Convectors are orificed for use as 
a component of low pressure, two pipe systems of steam 
heating, either vacuum or open return. They cannot 
be used with hot water heating or one pipe steam sys- 
tems. 





Reconditions Worn 
Threading Dies 


No. 3561—A reconditioning and regrinding service for 
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OIL BURNERS 


MODELS 
AX 
AX2 
AX-3 

















MI 








The AX Models cover 
90% of all conversion 
needs in residences and 
many commercial and in- 
dustrial jobs. Low-cost 
interchangeable draft tube 
assemblies. and air cones 
enable quick modification 
covering 3 nozzle capacity 
ranges: AX-1, .75 to 1.35 
gph; AX-2, 1.35 to 2 gph; and AX-3, 2 
to 5 gph. Various lengths of draft tubes 
available. You can meet a wide range of 
customer’s requirements with a mini- 
mum stock. 


The Model BX Burner is a larger 
size than the AX, covering a noz- 
ao Sune range from 4 to 9 
gph. 











The Model JU Jumbo 
Fv diny af WE. 


model for larger 
ings. Ic has a %-bp 
motor, and duplex 

es and ignition. 
Nozzle capacity range 
is from 5 to 19 gph. 


All Aldrich Burners are shi complete with 

automatic controls, as speci for warm air, 

steam, or hot water a lants. Aldrich Pro- 

ducts have gained wide avorable acceptance, 

largely due to high quality construction that 

insures performance * Bcwe a long and 
e. 


BOILER-BURNER UNITS 


Made in 6 sizes for hot water heating, steam heat- 
ing, or hot water supply. Capacities 85,000 to 
808,500 BTU per hour: Extremely well-made 
throughout. 


Waite Today for Complete Data and Price Lists 


crn 


DOME a 











105 EAST WILLIAMS ST., WYOMING, ILL. 






























worn threading dies is offered by the Mechani «| 4», 
Co., 4 Orient Way, Rutherford, N. J. 7 

Dies are cleaned, reground, reconditioned, <.q are 
wrapped in sets marked for identification. Th: Servies 
is available on one or any number of dies and is offers, 
on a nationwide basis. Costs are said to be abwut oy 
quarter that of replacement. 


Slide Rule Simplifies 
Flow Calculations 


No. 3562—The new “Flow- k 
Rule” developed by Fox- ~ 
boro Co., Foxboro, Mass., is 
a specially designed 12 in. 
slide rule for computing 
orifice plate bores, flow 
nozzles or venturi throats, 
and also the rate of flow, 
or the differential created 
across the orifice plate (whether flange tapped or fy 
flow tapped) or other primary device. 

It can be used for all fluids, with or without seals, an 
covers such a wide range of flows and line sizes that } 
will handle almost any commercial problem. Althous 
its average error is said to be well within the accuracy 
of flow test data, it is not intended to replace comput. 
tion methods where purchase and sale of fluids are jp. 
volved. It will, however, be found to be useful for check. 
ing such calculations. 

All necessary instructions are on the back. The r. 
versible slide has scales for gas on one side and liquid 
and steam on the other side, and color is used to distin. 
guish the scales for such fluids. Other color bands ar 
shown, with tick marks indicating the ID of Scheduk 
30, 40, 80 and 120 pipe. 


Heat Transfer Tube Has 
Integral Extended Surface 


No. 3563 — “Wolverine 
Trufin” is an extended sur- 
face type heat transfer 
tube having fins which are 
extruded from the tube it- 
self. Designed for many 
commercial and industrial 
applications including 
heating, refrigeration, and 
air conditioning, it is offered by Wolverine Tube Di. 
Calumet and Hecla Consolidated Copper Co., 1411 Ce 
tral Ave., Detroit 9, Mich. 

Outstanding advantages are said to include high hes 
transfer and the ability to withstand vibration and & 
treme temperature changes. The tube is made in variow 
fin spacings, fin heights, and is available in copper as 
aluminum. 

According to the manufacturer, the inside diame 
is closely controlled so that inserted end connectio 
can be made by brazing any standard tube into the 
finned tube. 





Cast Iron Construction 
Used in Baseboard Panel 


No. 3564—Type R radiant baseboard panel and Ty¥ 
RC radiant-convector panel have been announced Wy 


Heating, Piping & Air Conditioning, October ™ 









‘ Power Plant Expansion 





r ful 


, and 
lat it 
ough 


uracy Fig. 1. Welding suspension cylinder to 8” steam line. 
Pipe joints were welded as shown in sketch. 


Duta- 
 in- 
NECK: By William P. Miller, Engineer 

th & Oby Co., Heating Contractors 


e re. Cleveland, Ohio 

quid 

istin z municipal light plant at 
5 are Painesville, Ohio, is being ex- 
edu ended by the addition of a new 


biler and installation of tie-in lines 
tween the various turbo-genera- 
rs, pumps and boilers for greater 
xibility of operation. Main steam 
es will carry 600-lbs. pressure. 







All pipe connections are being 
ade by arc welding except where 








Fig. 3, Welds in extra-heavy 3” pipe were 
made in 3 passes. 








valves and equipment have bolted 
flanges. “‘Fleetweld 5” electrode is 
being used. 


Fig. 1 shows the welding of the 
bracket of a spring suspension cylin- 
der to an 8” steam line. This cylinder 
permits the movement of the pipe 
caused by an expansion joint below. 
The elbows are “Tube Turns.” 
These horizontal welds in 8” vertical 
pipe were made in four passes, as 
shown in sketch. Pipe ends were 
bevelled 30°. Stringer pass was made 
with 14” “Fleetweld 5” electrode 
and subsequent passes with 9” size. 


Fig. 2 shows a 6” steam line re- 
duced to 4” with a standard taper. 
Joints in both the 6” and 4” pipe 
were made according to the standard 
procedure for vertical welds in hori- 
zontal piping (see sketch), using 54’ 
electrode for the stringer bead and 
346’ size for second and third passes. 
Elbows in both 4” and 6” pipe are 
“Tube Turns.” The “‘fish-mouth” 
connection of the 6” lines was laid 
out by the template method and the 
pipe, flame-cut to the pattern. 


ro 


Fig. 3 shows the welding of a 45 
elbow to a 3” steam pipe. Since this 
is extra-heavy pipe, three passes in- 
stead of the usual two were made, 
and the sketch in Fig. 2 again ap- 





=f Requires Varied Pipe Welding 








ry . if 
+ 00 oe ees OS | 





Fig. 2. Welds in these 6 and 4" horizontal pipes 
were made as shown in sketch. 


plies 4¢” electrode was used for all 


three passes. 


Fig. 4 shows the bottom of an 8” 
vertical exhaust line from a warm 
water storage tank above, with three 
4” lines branching off from it. The 
16" plate on the end of the 8” pipe 
was welded on with 10 or 12 stringer 
beads. Joint was bevelled 60° to 
provide 100% penetration. The 
drain valve was screwed onto a short 
length of 2” pipe which was welded 
to the plate in 3 passes. The 4” pipes 
were welded to the 8” pipe in four 
passes, instead of three, for extra 
strength with 4” electrode on the 
stringer and 5g" on the remainder. 
The “fish-mouth” ends of the 4” 
pipes were laid out to fit the contour 
of the 8” pipe by the template method. 





Fig. 4. A Ya" plate was welded on the bottom 
of this vertical 8” exhaust line. 


above is published by LINCOLN ELECTRIC in the interests of progress. Specifications and procedures for “‘Fleetweld 5” 
| electrode are given in Bulletin 403. Write The Lincoln Electric Company, Department 473, Cleveland 1, Ohio. 
‘ating, Piping & Air Conditioning, October 1947 
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4 LAYNE UNITS FOR 


WEST MONROE LA. 


The city of West Monroe, Louisiana will soon have 
four complete Layne Well Water Supply units and an 
adequate supply of water to fulfill the needs of a grow- 
ing and thriving oil metropolis. The first two were bought 
on confidénce in the name Layne . . . but the third and 
fourth purchases were based upon known knowledge of 
how Layne Well Water Systems perform. 


West Monroe city officiais cnow the cost of operatin 
these systems, how they keep steadily on the job wi 
little or no upkeep cost . . . and how they fulfill every 
claim made by Layne. 


Layne Well Water Systems are engineered and built 
to serve cities, factories, chemical plants, railroads, pack- 
ing plants and air conditioning and irrigation projects. 
They have the extra ruggedness of quality and precision 
type of construction that gives complete satisfaction. 


If you are in need of more water, Layne Engineers will 
gladly make valuable and dependable recommendations. 


For literature address 


LAYNE & BOWLER, INC. 
General Officers:, Memphis 8, Tennessee 


—or for any use where large quantities of water meet 
low cost. range from 40 to 16,000 
we ne por minute. Write for Layne Pump Catalog. 


LAYWE weu ware 


suid turbine pumps SYSTEMS 


rt, Ark. * Layne-Atlantic Co., 
AFFILIATED COMPANIES: Layne-Arkansas Co., Stuttgart, . Slee ane 
—~ Va. * Ts eae, Co., ee, Soe. * Layne rei eS ee ies 
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| from fully closed to fully open. With this arrangement 














American Radiator & Standard Sanitary Corp.) 0. 2, 
1226, Pittsburgh 30, Pa. 

The panels are 8 in. high, 2 in. thick, and are ade , 
lengths of 12 and 24 in. They are designed to f snug, 
against the wall or may be partially recessed. W ey »,. 
cessed, they fit into the wall to the depth of the plas. 
projecting a little more than an inch into the ro m. 4. 
cording to the company, the panels may be used ) Dlace 
of the wood baseboard. Special valve enclos. es and 
matching corner covers are furnished so that a pipj., 
and valves are readily accessible. The panels are may, 
of cast iron, are constructed with a cast-in su) portiy, 


lug on either left or right end, and a center sectioy , 
available without end support. 


Provides Manual Operation 


for Control Vaives 
No. 3565—A continuous; 


connected handwhee! yal» 
designed to operate its cq. 
trol valves manually hy 
been developed by Hap. 
mel-Dahl Co., 243 Rich. 
mond St., Providence ;: 
R, I. 

The unit, which may » 
applied to any of the con. 
pany’s valves, 2 in. throu) 


nate the necessity for pr 
viding a bypass and glo 
valve arrangement for emer. 
gency manual operation 
The new unit is designed to operate the contro! valy 
manually regardless of maximum instrument air pres. 
sure on the diaphragm or in opposition to the spring 

The valve plug may be positioned by hand under ay 
conditions, and in addition, travel limit stops are ir- 
corporated to limit the valve stroke from 0 to 100 pe 
cent. For example, these stops can be set to permit: 
25 per cent travel located at any point in the stro 





when the valve is on automatic control, the handwhed 
and stops are adjusted so that valve can operate free 
about the average plug position. Should any failure ¢ 
air to the controller occur, or the air line from the co- 
troller to the control valve be broken, the contro! valt 
plug could change its position only 12% per cent. b 
this emergency, the operator could properly position 
plug by turning the handwheel which could also be us 
to block the valve plug wide open or to shut the valtt 
The valve plug position indicator is designed to show 
the valve plug position, the setting of the travel stom 
the per cent travel of the plug, and in what portion ¢ 
the stroke the free travel can occur. It also show 
whether the handwheel is in a neutral position. 


To Manufacture Oil 
Burners, Boiler Units 


No. 3566* *—“Everedy” and “Oiltronic” oil burners ai 
burner-boiler units are now in production at the plan'® 
the newly organized Mt. Hawley Mfg. Co., Inc., Peo" 
Il. 

Five models of oil burners will be offered, ranging * 
size from 3%4 to 20 gph consumption of fuel oil, 7 
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PIPE WRENCH 
ECONOMY 














this Housing ever 
Breaks or Distorts we 
will replace it Free 








RikaiIb 


pipe wrenches 
give you these 
5 valuable features 


1) Housing guaranteed against 
breakage or distortion — no re- 
pair expense, ever; 2) Adjusting 
nut in open housing spins freely 
in all sizes; 3) Handy pipe scale 
on hookjaw; 4) Instant-action 
non-slip non-lock jaws; 5) Power- 
ful comfort-grip I-beam handle. 
All this adds up to fast, easy work 
and real pipe wrench economy, 
too. Rimem heavy-duty pipe 


. z strap wrench won't 
wrenches, sizes from 6" to 60," are mar polished pipe 
available at your Supply House. or tubing. 
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seven boiler units will range from 350 to 3500 ED ® st... 
According to the company, volume production x bees 
attained on several models for contract purcha. >rs any 
units are now being supplied to distributors an dealen 
A newly completed modern factory and offic Uil ding 
is said to include excellent facilities and its joc), 
provides unusual air, rail, and truck service. , 


Two Stage Air 
Compressors Air. Cooled 

No. 3567—A new line of two stage, air-covledq «, 
tionary air compressors has been developed by the Su. 
livan Div., Joy Mfg. Co., Oliver Bldg., Pittsburgh 29 Pe 
These “Unitair” compressors are available in nine Sines 
from 15 to 100 hp. 

Designed for 100 psi discharge pressure, the units 
offered in three standard 60 cycle electric motor driv 
built-in motor, direct-connected motor, and v | 
The compressors may also be equipped with gasolip 
or diesel engines. Outstanding features are said to ». 
clude forced feed lubrication through riffle-drilleg » 
passages by means of a gear pump, “Cascade” oi! cooly 
designed to reduce oil consumption, concentric yaly 
of large port area having low lift, low piston speeds, ay 
oversize ball type main bearings. 


Draft Gage Warns When 
to Change Filters 


No. 3568—Owens-Corning 
Fiberglas Corp., 1911 Nich- 
olas Bldg., Toledo 1, Ohio, 
manufacturer of “Dust- 
Stop” air filters, is supply- 
ing a new draft gage to dis- 
tributors for use by their 
commercial and industrial 
customers in determining 
when air filters should be 
replaced. 


Pumps Handle Large 
Volumes of Water 

No. 3569—“Mixed Flow” type pumps, which are ¢ 
signed to provide advantages of both axial flow and 
trifugal pumps, are now available to industrial a 
agricultural users for handling large volumes of watt 
The manufacturer is Peerless Pump Div., Food Mac 
ery Corp., 301 West Ave., 26, Los Angeles 31, Calif. 

Outstanding advantages of these pumps are said 
their ability to move water at maximum heads wi 
minimum submergence, permitting the use of shalle 
sumps and higher speed motors for medium he 
Capacities range from 600 to 220,000 gpm at heads !n 
2 to 60 ft., and both single and multi-stage units! 
offered. 


Measures Water 
in Fuel Tanks 

No. 3570—The “Waterwitch” is offered by the Mo 
parts Mfg. Co., 701 McCarter Highway, Newark 5, \ 
as a simple, inexpensive device for measuring in int 
the actual amount of water in tanks storing fuel 
gasoline, and similar liquids. 

The unit is constructed of brass, has a neoprene * 
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nd a glass gage, and is attached to the end of a tank 
ck. 


»ved Transmission Among 
s of New Stoker 
No, 3571—A new line of domestic, commercial, and 
»dustrial stokers in a complete range of hopper and 
»-feed models has been announced by Freeman Stoker 
iy. Hlinois Iron & Bolt Co., 918 S. Michigan Ave., Chi- 
ago 5, Til. 
New engineering features include a new cone gear 
rive transmission which has only two precision-cut 
_ variable speed pulleys, a permanent mounted 
and housing designed to form a complete assembly 
quiring no adjustments, automatic air control, and 
» extended windbox surrounding coal tube and retort. 
opper type commercial and industrial models range 
» to 750 Ib per hr capacity. 


Control to Prevent 
ssor Short Cycling 


No. 3572—The new “ASC 
Valaiiontrol” is now being in- 
is, a nied in all refrigerated 
Kooler-Aire” units of the 
nited States Air Condi- 
oning Corp., Como Ave., 
., at 33rd., St., Minneap- 
14, Minn. 
The new control is de- 
gned to permit the compressor to start only when the 
hole system is in operation in response to the space 
hermostat. The packaged refrigeration units, shown 
re, are available in sizes up to 40 tons and are offered 
r use in commercial and industrial installations. 


l, Gas, or Coal Used 
New Water Heater 


sty. 
1€ Sy. 
22, Py 


Lits ar 
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No. 3573 The Heat 
Equipment Co., 1020 E. 75th 
St., Chicago 19, Ill., has an- 
nounced a new line of do- 
mestic and industrial water 
heaters in capacities rang- 
ing from 60 to 720 gph at 
100 F temperature rise. 
Either oil, gas, or stoker- 
fired fuel may be used with 
the heaters, the largest of 
which has a 33 in. diameter 
base. Heights of units vary 
with capacities. 

The use of a “balanced 
flow” water heating prin- 
ple is said to trap heat, eliminate “flues”, and provide 
gh efficiency. 

A line of instantaneous water heaters will also be 
tered in capacities from 3 to 6 gpm at 100 F temper- 


” e rise. 
5, ¥ ion Clutch Developed 
ined V Belt Drives 


uel No. 3574**A new “Ball-lok” v belt friction drive 
tch has been announced by the V-Belt Clutch Co., 
ne # 








e7 Wilshire Blvd., Los Angeles 5, Calif. 
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PIPE REAMING 
NOW MADE 


extra-long-taper 
does the trick—saves 
you time, muscle and pipe 






@ You ream pipe fast and easily with 
this extra efficient long-taper rimnip 
reamer. Long-taper prevents thinning, 
flaring or splitting pipe or conduit. Even 
on hurried work you whisk out burr 
cleanly with a few light ratchet strokes, 
leaving pipe clean and unmarred. Comes 
complete with ratchet handle — or will 
fit your RImmrp No. 0OR threader handle. 
Save pipe, time and work. Buy it at your 
Supply House. 


Reamer unit alone may be bought for (iF 
your PRAUEID No. OOR threader handle. 
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Heat -“/ransger 
SPECIALISTS 


Sz ’ be Py 
IN REFRIGERANT 
COOLERS 


The very essence of “air condition- 
ing” is the controlled transfer of heat. 


It was entirely logical, therefore, 
that Patterson-Kelley engineers, who 
have specialized for years in heat- 
transfer equipment, should turn their 
attention years ago to refrigerant 
coolers, condensers and other heat- 
transfer equipment needed in air con- 
ditioning and refrigeration systems. 


Today, Patterson-Kelley Equipment, 
coolers for example, is considered by 
many to be the standard for such 
installations. 


esT 


ve 


107 WARREN STREET, EAST STROUDSBURG, PA. 
NEW YORK 17—101 Park Ave. PHILADELPHIA 3—1700 Walnut St. 
CHICAGO 4—Railway Exch. Bldg. BOSTON 16-—96-A Huntington Ave. 


Representatives in Principal Cities 
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| with over-range and under-range two way sprin: 





Designed to grip or release directly on v bel! 
complete in themselves, may be used either a 
or driven pulleys. In operation, the clutching ; ion is 
the grip of the sidewalls of the pulley against : belt 
When the clutch is opened, the belt slackens aq jq,,, 
on a free-running, grease sealed, ball bearing. fixed 
flange of the belt sheave is an integrally attac 
of the hub and the inner race of the sealed bal! »ear; 
belt idler. 7 

Four sizes in the present line have 3% to 5 in. sheay 
diameters, and are 2 15/16 to 3 1/16 in. overa! 

Two may be applied to 3% in. shafts; two to 1 i: 
Heavier duty multi-belt units will soon be : 


Flux Not Required 
with Aluminum Solder 


No. 3575**—“Al , 
new aluminum solder frog 
Switzerland, is bei man- 
ufactured and distribute; 
exclusively in thi untr 
by Alsoco Corp., 10 E. 52n; 
St., New York City. Flux 
or protective methods ar 
not used. 

According to the company, independent laborator 
tests have demonstrated a shear strength greater tha 
the aluminum base metal, even after a 250 hr sal 
spray corrosion test. When used to join aluminum 
cable to a standard copper lug, as shown here, t 
solder is said to produce a joint having greater vibra. 
tion strength than the wire itself with electrical r. 
sistance in the range of 20 microhms. 





Improves Recording Thermometers 
and Recording Gages 


No. 3576—A new line of 
recording thermometers 
and recording gages known 
as the Series 500 line of 
recorders has been an- 
nounced by the Bristol 
Co., Waterbury 91. Conn. 
These instruments operate 
on the same basic princi- 
ples as those used in re- 9 
cording thermometers and 
gages built by the company 
for many years. They are, 
however, housed in a new, 
modern case and are said 
to incorporate many design 
improvements. 

The case is designed so it can be mounted either 
a wall, front of panel, or flush on a panel and can® 
converted by the user from one type of mounting to 4 
other. 

Pen arms are pivoted on stainless steel journals ¥" 
the pen arm shaft supported at both ends in a rigid 
piece mounting. The journals are ground and polishet 
to provide low-friction action. Link members betwee 
the measuring element and pen arm mechanism #* 


readily removable without tools and can be equipr 
s whe 
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required. Improvements are said to have been made in 


the measuring element for greater accuracy and for | 


ease in adjusting. Units are furnished in 8 in. and 12 in. 
sizes in a wide variety of ranges. 


Seals Low Pressure Tanks During 
Testing, Provides Filling Connection 


| No. 3577 — Mechanical 
Products Corp., 168 N. Og- 
den Ave., Chicago 7, IIL, 
has announced the “Hydro- 
Matic” self-sealing test 
plug for use in closing 
openings in low pressure 


CYLINDER 





YOU CAN GET IT QUICKER FROM 


STEWART 


— QUICK FACTS ABOUT 
‘HIGH VELOCITY OUTLETS 
_ MADE BY STEWART 











tanks, boilers, or other ves- | 


sels requiring hydrostatic 
or pneumatic internal pres- 
sure tests. 

The plugs are designed 
for any type of spudded, 
flanged, or drawn open- 
ing, either plain or thread- 
ed, are available for open- 
ings from % to 4 in., and 


A 


\ 
ANGE PULL ROD TANK 


| The styles illustrated are typical examples of improvements 
'in the Stewart line of Outlets, Wall and Baseboard Reg- 
_isters, Scoopaires and Radiator Fronts. All have been re- 
| designed for smarter appearance, better diffusion and 
‘more flexible adjustment. The Stewart line is competi- 
tively priced and includes a wide range of popular types 
| and sizes of outlets for air-conditioning, heating and vent- 
‘ilating. Special types and sizes can be made to your 
| specifications. 


are suitable for testing pressures up to 100 psi. A com- | 


pression spring retains the plug in position while the 
inside tank pressure is utilized to actuate the plunger 
which holds the seal against its seat. 

The company’s self-sealing filling connections are 
similar devices for adapting air or liquid pressure lines 
to tanks, boilers, vessels, etc. which are to be tested 
by internal pressures up to 500 psi. These are adaptable 
to pressure lines from %% to 1 in. size and for pipe flanged 
openings from 34 to 1% in. 


Small Motor Serves 
Many Uses 

No. 3578**—The Fairchild Camera and Instrument 
Corp., 88-06 Van Wyck Blvd., Jamaica 1, N. Y., has an- 
nounced a 14 oz series universal motor, Unit 597, for 
household, commercial, and automotive electrical appli- 
ances. 

The motor can be wound for ratings of 1/20, 1/40 and 
1/70 hp at 117 volts, and for 6 volt operation. Overall 
dimensions are 34% by 2 7/32 in. The 1/20 hp motor is 
available for immediate delivery; the others under spe- 
cial order. 

The 1/20 hp motor is rated at 4.0 in.-oz torque at 
12,700 rpm, for a 56 C temperature rise on a one hour 
duty cycle. 


Among the many applications for which units are | 


offered are desk fans, small exhaust fans, window venti- 
lators, churns, agitators, unit and space heaters, dis- 
play mechanisms, damper controls, actuator or cycling 
mechanisms, pumps, fans, etc. 


Brazing Rod Offered for 
Copper-Bearing Alloys 
No. 3579**—The No. 23 | 

phosphor-copper-silver 
brazing rod developed by 
All-State *Welding Alloys 
Co., Inc, 96 W. Post Rd., 
White Plains, N.Y., is of- 
fered for use on all copper- 
bearing alloys. 


ae 


Heating, Piping & Air Conditioning, October 1947 


PROMPT DELIVERIES ON STANDARD SIZES 





STYLE DDV 


(2 Banks) 
Individually 
Adjustable 
Face and 
Rear Bars 





| Style DDV is one of 8 variations of Stewart High Velocity Outlets. 
| By means of a detachable key, all bars are adjustable for directing 
| air straight and at various right-left or up-down angles. Style DDV 

has vertical face bars and horizontal rear bars. Style DDH (not 
shown) has horizontal face bars and vertical rear bars. This type 
| of outlet is made in popular sizes with or without lever-operated, 
| multiple volume valves. Matching intakes are available. OUTLETS 

CAN BE SUPPLIED TO FIT CONTOURS OF CABINETS FOR 
| ROOM COOLERS. 


~ STYLE 91 


Lever-operated 
Single Damper 
Wall Register 


STYLE 91 is from the series 70-90 of Wall and Baseboard Registers 
made with single dampers, or multiple-valve dampers, both lever 
operated. Face bars of the 90 series are horizontal and set down at 
a 22 degrees angle. Face bars of the 70 series are vertical, set 
straight. Setting keys are furnished for user to alter bar settings. 
Matching, fixed bar grilles are available. 


| 


| Send for literature and prompt quotation on your requirements 


‘STEWART MANUFACTURING COMPANY 


INCORPORATED 
| 610 Bloomfield Avenue Bloomfield, N. J. 
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The job shown here consists of 15 low temperature, sizes from 2 to 16 in. and the outside stem and yok: ty» 
welded joints on a copper manifold assembly. Each is available from 2 to 24 in. size. 


joint was heated to 1270 F using a neutral or slightly 


excess-acetylene flame. Because of the capillary ac- Designs Draft Gage for 


tion of the alloy, the rod was applied at a single point 
on each joint. 


_ 


New Wedge Gate Valves 
Have Iron Bodies 


No. 3580—The new line 
of standard iron body, 
wedge gate valves devel- 
oped by Walworth Co., 60 
E. 42nd St., New York 17, 
N.Y., is recommended for 
steam pressures up to 125 
psi and for water, oil and 
gas pressures up to 200 psi. 
The valves may be obtained 


or the outside screw and 





Heating Plant Use 





No. 3581—Bacharac), Ip. 
dustrial Instrument () 
7000 Bennett St., Pittsburgp 
8, Pa., has introduced , 
new, all purpose draft gage 
Model MZF, designed pri- 
marily for installation ang 
service work on every type 
of heating plant. This gage 
is supplied with 9 ft o 
rubber tubing and a 5 ip 
metal sampling tube. I 
can be used for readings 
at the point of draft meas- 
urement or for remote 


in the nonrising stem type readings when adjusting burners. 

Among the design features of the unit are a large 
yoke type, with screwed or area diaphragm enclosed in a metal housing, unusual 
flanged ends as desired. In yegdability, free movement of the pointer at zero 
addition, all-iron valves or indicate “puff-backs,” and the body which serves a; 


iron body, bronze mounted 4 reel for carrying rubber tubing without kinks. 


valves may be obtained. 


The NRS type valves have bronze stem thread bush- Unit Cooler Defrosted 


ings in the discs and the all-iron valves have nickel 
plated steel stems, integral disc faces, and renewable 


with Tap Water 
No. 3582—In announcing its new water defrost unit 


screwed-in seats. The NRS type units are offered in coolers for low temperature applications, Tenney Engi- 





MASTER FLO-CONTROLS FOR POSITIVE AND ACCURATE 
MANUAL OR AUTOMATIC FLO-TEMPERATURE CONTROL 


Temperatures as desired can be secured in each separate zone. 
Zoning of all or parts of panel heating coils, mains or risers can be 
accurately done with thermostatic operated MASTER ZONE- 
CONTROLS. 

Circulation for temperature balance can be secured throughout the 
heating system with emersion operated MASTER ZONE CONTROLS. 


With the use of MASTER FLO-CONTROLS no changes occur in 
the pumping head to change the static balance of other branches of 
ca system as takes place with the use of PUMPS FOR 


MASTER FLO-CONTROLS ARE NOT VALVES 


The MASTER FLO-CONTROLS operate with the PATENT MOVING 
INTERCEPTOR STREAMLINED TUBE that intercepts the flow, direct- 
ing same without loss through the tube into 
the branches resulting in 100% diversion 
with less friction than required for conven- 
tional pipe tees. 

The MASTER FLO-CONTROLS are not 
valves or fittings with flat pedal interceptors 
that allow the flow to slip out over the sides 
of the interceptors, but are streamlined 
interceptor tubes, 

The ZONE-MASTER regulates the flow 
thru the streamlined interceptor tube oper- 
ated by a solenoid or motor under the con- 
trol of a thermostat or emersionstat. 

Flow distribution thru the ZONE- 
MASTER can be manually adjusted during 
circulation for balanced temperature cir- 
culation. 





The FLO-MASTER 
regulates the flow thr 
the streamlined inter. 
ceptor tube by manual 
adjustment during cir. 
culation for balanced 
temperatures. 


Changes in the de 
sired temperatures can 
be made by manu 
adjustment during cir 
culation. 





MASTER FLOCO. 
TROLS ARE I». 
STALLED IN CONVE®. 
TIONAL PIPE TEES 
ELIMINATING LARGE 
STOCKS OF SPECIAL 
FITTING. 


MASTER FLO-CONTROLS built with the i» 
streamlined tube ELIMINATES All 


terceptor 
WATER NOISES caused by special fittings with 
fixed partitions, jet pipes, valve interceptors sé 
other obstructions to the flow of water that rest! 


in high circulating pressures. 


The WW Engineering, : 


4102 S. La Salle St. 


Chicago 9, i. 
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Steer 


neering, Inc., 26 Avenue B, Newark 5, N.J., emphasizes 
ease of installation and the minimum servicing required. 

Made in three sizes with capacities from 4400 to 14,000 
Btu per hr at 15 deg temperature difference, the units 
are designed for defrosting in a few minutes with or- 
dinary tap water. Each unit is equipped with adjustable 
jouvers, standard IPS water connections, and the com- 
pany’s TS-1 thermostatic expansion valve. 


Rubber, Steel Spring in 
Vibration Control Unit 

No. 3583—A new low cost 
vibration control unit, the 
Type RS conical rubber- 
spring mounting, has been 
announced by the Korfund 
Co., Inc., 48-36 32nd PI, 
Long Island City 1, N.Y. 
Designed for a load capa- 
city ranging from 25 to 125 
lb per unit, the conical 
spring design is said to pro- 
vide greater horizontal sta- 
bility than conventional 
all-rubber mountings, 
smooth operation, particu- 
larly during starting, and frequently to eliminate the 
necessity for snubbers or flexible connections. 

This combined use of rubber and steel springs not 
only increases the load capacity but, says the manu- 
facturer, also gives a wide frequency range for success- 
ful isolation so that it is equally effective for pumps 
operating at 1750 rpm, as well as compressors running at 
450 rpm. The new unit has been designed primarily 
for use on compressor units, generator sets, motor gen- 
erators, pumps, motors, fans, and other machinery. 


New Fuel Control 
Used on Oil Burners 


No. 3584—Iron Fireman 
Mfg. Co., 3085 W. 106th St., 
Cleveland 11, Ohio, has an- 
nounced a new principle of 
heavy fuel oil control. 

In the company’s new 
series of industrial heavy 
fuel oil burners it is used to 
stabilize the feeding rate 
of fuel, regardless of 
changes in fuel oil tempera- 
ture or viscosity. 

The new burners have capacities from 8 to 125 gph 
and are said to deliver the same quantity of oil, no mat- 
ter how thick or thin, and to feed evenly at the maxi- 
mum burning rate or throttled down to low capacity. 
No regulating valve or viscosity compensating device 
is used. 


Regulates Flow of 
Water in Heating Systems 

No. 3585**—The thermostatic “Flo-Controls” of the 
W-H Engineering Co., 4102 S. La Salle St., Chicago 9, 
Ill, consist of patented moving streamlined intercep- 
tor tubes adjustable for balanced regulation. They are 
designed to control temperatures in various zones or 
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parts of a heating system by regulating the amount of 
water circulation. 


The units are said to eliminate swishing and gurgling 
noises and to introduce relatively little resistance to flow 
when maximum flow is required. They are installed in 
conventional pipe tees, each branch size operating in 
any size main. 


Damper Motor Features 
Quiet Operation 


No. 3586*—A new motor 
designed primarily to con- 
trol the draft and check 
dampers on hand-fired 
heating systems, and 
mounted on rubber grom- 
mets for quiet operation is | 
ready for immediate de- 
livery from Gleason-Avery, (7a 
Inc., Auburn, N. Y. Desig- —— 3 
nated as No. 315, it is the 
rotating arm type, having a three wire control circuit. 





The company asserts that unique construction fea- 
tures of the motor result in sustained full powered 
operation for an unusual length of time. Bearings are 
oil-retaining porous bronze. A hand switch permits 
manual operation of the dampers during firing ‘periods. 
The unit operates on 20 volts, 50-60 cycles. Maximum 
load at extreme radius is 20 lb. 


WEBSTER 
Series F600 


GAS BURNERS 


50,000 to 
10,000,000 Btu. 








The Series F600 Burner operates on 
straight natural gas and mixed gas to 800 
Btu. Gives perfect horizontal distribu- 
tion. Fully automatic controls—that op- 
erate properly—can be easily applied. 


Surface Combustion Corporation 
TULSA 





THE WEBSTER ENGINEERING CO. 


— DIVISION OF — 


Variable Speed Drive 
Has Many Applications 

No. 3587—First of a new 
series of “Varidrive” vari- 
able speed drives, desig- 
nated as Size 23, has been 
announced by US. Electri- 
cal Motors, Inc., 200 E. 
Slauson Ave., Los Angeles 
54, Calif. 

A widespread variety of 
assemblies is available to 
fit almost any application, such as horizonta! fram, 
with shaft left or right, upright frame with sha‘: hig) 
or low, and built-in speed reducers of single or doub 
reduction. Speed variations of 2:1 to 7:1 are obtainab 
with up to 5 hp output. 


Combustion Service Kit 
Has Dial Thermometer 
No. 3588—Bacharach In- 
dustrial Instrument Co., 
7000 Bennett St., Pitts- 
burgh, Pa., has developed 
two new features for the 
“Fyrite” combustion serv- 
ice kit. A metal case with 
metal handle and snaps is 
now standard equipment. 
An all-metal dial thermom- 
eter, 100 to 950 F range, is 




















GAS BURNERS 


For use in heating 
boilers, power boilers 
—in any metal firebox 
or sectional boiler 

Adaptable to any fire- 
box shape or size. 

Handles various 25 
pressures and effects low 


draft loss. Ss 


Write for new illus- 
trated Catalog of 


Webster Burners 
and Controls. 








Toledo, Ohio 
OKLAHOMA 





— 





182 


Heating, Piping & Air Conditioning, October 1% 








»ptiona! equipment in place of the mercury-in-glass | 
ermometer. 

advantages claimed include easy readability, even in| 
sim light, handling convenience, and the elimination | 
of breakage hazards. 


spper Dehydrators 
gain Available 





No. 3589—Announcement 
has been made by Cyrus 
Shank Co., 625 W. Jackson 
Bivd., Chicago 6, Ill., that 
its copper dehydrators are 
now available after an ab- 


me 
igh 
ble 





sence of several years. 
Made in two sizes (2 in. 
OD and 1 in. OD) and pro- | 
ided with felt screens and filters, the units are said 
o give trouble free service. The larger unit is made with | 
orged brass flare fittings. The smaller unit is of copper 
ubing with spun ends. 





ing Fitting 
Tubing 


No. 3590-—-The “Everseal Self-Flaring” fitting is de- 
signed so that ends of tubing are forced into a recess in 
he fittings and tightening of the nut completes a 
double seal. The line of standard compression, SAE 
fared, inverted flared, and other connector fittings is 
offered by Everhot Products Co., 2001-9 W. Carroll Ave., 
hicago 12, Tl. 

Fittings are forged from high copper content brass 
br are fabricated from extruded bar and may be used 

th “Bundyflex”, copper, aluminum, monel, and an- 
ealed steel tubing. The manufacturer states that con- 
nections may be disassembled as often as desired. 













quipment Shorts 


A new respirator incorporating a new dust filter for 
protecting industrial workers exposed to poisonous and 
bisease-producing dusts smaller in diameter than 24 
nillionths of an inch has been announced by American 
pptical Co., Southbridge, Mass. First of its kind, the new 
liter consists of a felt which has been chemically 
reated so that its ability to prevent the passage of dust 
§ Said to be 40 times greater than untreated filters. 
pproved by the U. S. Bureau of Mines, the new AO 
R-2000 respirator and filter is designed to protect work- 
against toxic dusts such as lead, cadmium, arsenic, | 
romium, ete.; pneumoconiosis-producing dusts, free | 
llica and asbestos; and the nuisance dusts, iron ore, 
al, coke, aluminum, limestone, etc. 


Official approval has just been granted by the Ameri- 

an Gas Association for the use of liquefied petroleum 
as in all “Janitrol” gravity furnaces and winter air 
onditioners at full catalog ratings, according to a re- 
ent announcement from the manufacturer, Surface 
Ombustion Corp., Toledo, Ohio. 
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Vulcan”, the origi- 
Above: “VULCAN”. , 


4 sizes for pipe 1/8 
to 8 inches. 


At right: “VULCAN 
SUPERIOR", with 
reversible jaws and 
adjusting handle on 

2 sizes for pipe 
1/8 to 4-1/2 inches. 


nal chain pipe vise, 
is made entirely of 
tough, wrought steel 
--.mo cast parts what- 
ever. The dropforged 
jaws are of saw-tempered steel for file sharpen- 
ing .. . chains are of the same high quality as 
Williams’ “Vulcan” Tongs. Fully guaranteed, 
and sold by Industrial, Plumbing and Oil Field 
Distributors everywhere. 


J. H. WILLIAMS & CO., BUFFALO 7, N. Y. 
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In an effort to stabilize prices and enhance business 
relationships all prices quoted by the Fairbanks Co., 
New York City, have been on a firm basis since August 
25. Products included in the new price policy are bronze 
and iron body valves. including “Sphero” valves and as- 
bestos-packed cocks. Prices quoted are now subject to 
acceptance within 15 days from date of quotation. 


The first motors to be manufactured in the new Ash- 
tabula, Ohio, plant of the Reliance Electric & Engineer- 
ing Co., Cleveland, are off the assembly lines. The new 
plant is being used for the production of 1 to 15 hp elec- 
tric motors and drives. 


An improved line of redwood cooling towers is now in 
production at the plant of Nulco Fabricators, according 
to an announcement from Refrigerating Machinery Co., 
525 Market St., San Francisco 5, Calif., sole distributors. 
Ample supplies of graded materials are said to be on 
hand so that delivery can be made in all sizes and for 
any capacity. 


The C. A. Woolsey Paint & Color Co. Inc., 229 E. 42nd 
St., New York 17, N.Y. has developed and is now market- 
ing new types of protective coatings called the “Met- 
alast” system of painting. These paints contain new 
resins and are used in preventing the corrosion of in- 
dustrial equipment and the corrosion and fouling of 


























Ships’ bottoms. Strong adhesion to all types netals 
high resistance to abrasion, and impervious Derties 
of the coatings are among the chief advantage: tress 
by the manufacturer. A “Washcoat” primer ; wDplieg 
as a Single coat and serves as an anchor for s) equen, 
coatings on steel, aluminum, galvanized iron. ainley 
steel; and alloys. Two or three coatings of “An Corry. 
sive” are used to provide a tough barrier coat wi:) tiphs 
inner coat adhesion. This is said to be highly Sistan: 
to exterior corrosive elements. Third and last, | he «7 
Coat” is applied according to the desired color 
usage. A clean steel surface is the only requirement i, 
surface preparation. The manufacturer states ‘ha: the 
coatings have withstood 100 per cent humidi'; insid 
air conditioning systems for 10 months without 
sign of edge corrosion. 





ASTM Meeting Scheduled 


The American Society for Testing Materials, 9 
Race St., Philadelphia, has announced that the 14 
annual meeting will be held in Detroit during the wes 
of June 21-25, and in conjunction with this wil! be ty 
Eighth Exhibit of Testing Apparatus and Related Equip 
ment. Several Detroit hotels will cooperate, but hea. 
quarters will be at the Book-Cadillac. The 1948 cop. 
mittee week and spring meeting will be held in Was 
ington, D. C., during the week of March 1-5. 





CONVECTORS 


ee i — 


— 


> 


RRs CONVECTORS for hot 
water and steam heating systems provide the 
desirable combination of convection and radiant 
heating. The attractive cabinets can be readily 


finished after installation in any color to harmonize with interior decorations. 
AIRTHERM CONVECTORS are available in four cabinet 
styles—free standing, partially recessed, wall cabinet, and sloping top 


NE Saad, 


MANUFACTURING CO. 


wall cabinet—in a complete range of 
depths, heights, and lengths. 

Have you recently investigated the advan- 
tages of specifying and installing con- 
vectors? Write for new bulletin describing 
AIRTHERM CONVECTORS. 





/ 










711 Seuth Spring Ave. « St. Lovis, Mo. 
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© Order NOW for im- 
mediate delivery. 
Don't risk Fall 
shortages. Write 








* 





BRS. cP ape tie EN | 
Manufacturers of Fin Tube Surfaces 


Inquiries Invit 
. ) 















CORP. 


1292-1298 NIAGARA ST. BUFFALO 13, N. Y. 
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PROVES 


Galvanized :zinc-coatto) Sheets 
Stay Stronger Longer 





7 34 YEARS .. . Erected in 

1913, and covered with 
heavy gauge galvanized sheets, 
this Tennessee concentrating 
plant of the A/Z Company, pic- 
tured at left, is still in excellent 
condition after more than three 
decades of service. Painted with 
Gray Metallic Zinc Paint in 1932. 


ry 50 YEARS... The galvan- 
ized metal roof on this old 
Missouri farm building has out- 
lasted the building itself, and is 
still in good condition after half a 
century of service. Industry and 
the farm have long depended on 
galvanizing to protect iron and 
steel against costly rust. Builders 
know that as long as iron or steel 
is zinc covered, it cannot rust. 


In building for the future, look to the past for proof 
of a building material's strength . . . durability .. . 
service. With galvanized (zinc-coated) roofing 
and siding you get the strength of steel . . . the 
rust protection of Zinc. So for low-cost, long-time 
service choose the building material that's proved 
by TIME itself . . . galvanized sheets. Send coupon 
for information about Zinc and how it helps keep 
buildings and equipment stronger longer. 





This “Seal of Quality” is 
your guide to economy in 
buying galvanized sheets. 
Sheets bearing it carry at 
least 2 os. Zinc per eq. ft. 











Send me without cost or obligation I 
the illustrated booklets I have checked. 5S \N\ 3 , 
(C) Repair Manual on Galvanized Roofing and Siding i 
(] Facts about Galvanized Sheets i 
() Use of Metallic Zinc Paint to Protect Metal Surfaces ; 
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PIPE VISE 
AND WORKBENCH 


. J Fait 
ale Wt OE, ke 
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You can easily 


cary ths RIESIb 


Tristand Vise from job to job 


This popular Tristand is more than 
a pipe vise. It’s a convenient tip- 
proof work bench, too. Tool-steel 
LonGrip jaws provide firm hold — 
won't mar polished pipe. Extra 
work-saver features are three pipe 
benders that won’t flatten pipe, 
special rim slots for hanging 
tools, a pipe rest and plenty of 
space for dope pot and oil cans. 
Yoke vise, 2" capacity; chain 


vise for pipe to 4.” Order from hinged to fold in and 
your Supply House. “ii or 


easy carrying. 


EXECUTIVE CHANGES 


At a recent meeting of the board of director: o; the 
Taylor Instrument Cos., Rochester, N.Y., H. J. N. 7 
president and treasurer, was elected executive \. , pres 
ident and assistant general manager. He has b. -) wy 
the company since 1907 and will retain his po. tion 
treasurer. 





Dr: R. C. Mason has been named manager 0! the 
electro-physics department of the Westinghoiise re. 


search laboratories, succeeding G. W. Penney who was 
recently appointed Westinghouse professor of « ctrical 
engineering at the Carnegie Institute of Te: :Nology 
Dr. Mason has been on leave of absence at the atom» 


Mut 


energy project in Oak Ridge, Tenn., for the past yey 

























Carl Geis and T. E. McDowell have been elected yig 
presidents of the Pyle-National Co., Chicago., manufy. 
turers of locomotive headlights, turbo-generators, fioog. 
lights, and “Multi-Vent” perforated ceiling panels fy 
air diffusion. Mr. Geis, formerly eastern sales manager 
will be in charge of sales, and Mr. McDowell, who ha 
been in charge of product design, will be in charge « 
engineering. 


Henry Valve Co., Chicago, manufacturer of a line o 
solenoid valves, together with valves, dryers, strainer 
and accessories for refrigeration and air conditioning 
has announced the appointment of G. W. Wheeler a 
manager of the export department. 


Earl Bedard has joined the Aldrich Co., Wyoming 
Il., as chief engineer, according to a recent announce- 
ment. His previous experience includes the design ani 
manufacture of oil burning equipment, teaching oper- 
tion and maintenance of oil burning equipment at the 


Dunwoody Institute, and instructing air force personne ‘ 
in the use and maintenance of the electronic automat s 
pilot. ; 

R-S Products Corp. of Philadelphia, manufacturing ; 
engineers, has promoted D. W. Hopkins to executive vit 
president, giving him full administrative authority » s 


the valve, furnace, and manufacturing divisions. 
Hopkins has been with the company since 1939, an 
directly previous to his new position was in charge ¢ 
its valve division. His varied experience includes pos 
graduate work in aeronautical engineering at the Mass 
chusetts Institute of Technology and extensive reseam 
work at the University of Pennsylvania, with Profess 
W. S. Pardoe. 


J. K. Rector has been appointed advertising and sales 
promotion manager of Watson-Stillman Co., Rosell 
NJ., manufacturer of hydraulic machinery and ™ 
distributors’ products. Prior to his entry in the field df 
advertising, he served in technical and administra 
positions in the fields of petroleum refining, shipbullt 
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ing, and machine tool production. 
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STRONG Dual-Orifice 


Assembly gives Greater 
Accuracy . . . Rugged Service! 


Strong’s Continuous Boiler Blow- 
down Assembly includes a Strong 
block steel Evrtyte* Valve (1), a 
strainer (2) and an orifice block (3), 
custom-built and accurately sized 
for your own job conditions. 

The assembly is essentially two 
orifices arranged in series. The first 
orifice (valve) is variable ... . the 
second is fixed. Correct proportion- 
ing of orifices provides extremely 
accurate control and reduces wire 
drawing. 

Strong Evrtyte steel valves have special Anum-Metl Xf 





eee 


Also available in ovt- 
side screw and yoke. 


life. Available for pressures to 1500 psi and temperatures 
to 800° F. or 6000 psi non-shock cold service. 

Let us custom-size your continuous blowdown system. | 
Send for Catalog No. 102 and our Continuous Blowdown | 
Check-Chart today! 

* Reg Trade Mark 


STRONG, CARLISLE & HAMMOND COMPANY 


phe 1392 West 3rd Street Anum.Men 
pr Cleveland 13, Ohio ' Gey. trode Mot 


| 
| 
| 


) OTHER STRONG STEAM SPECIALTIES 














seats and dises of 750 Brinell surface hardness for long | 


The RIGHT INSULATION 
correctly applied 
NEVER GROWS OLD 


Selecting the Right Insulation: Any insulation 
will save some money—but only the right insula- 
tion, correctly applied, will save the most money 
for the longest period of time. Because of its 
many advantages, leading refrigerating engineers 
have long relied on J-M Rock Cork Insulation 
for refrigeration service. 


Correct Application: No 
insulation is better than 
the man who installs it. 
That’s why every J-M In- 
sulation Applicator is a 
skilled mechanic thor- 
oughly trained in all 
phases of up-to-date ap- 
plication methods. 





26 Years Young: J-M Rock Cork Insulation 
was used to insulate this 40’ x 60’ cold storage 
room of the Defiance Grocery Company, De- 
fiance, Ohio, back in 1921. Because the job was 
engineered right and applied right, it is still pro- 
viding dependable service. 


If you would like to have a J-M Insulation Engineer 
help you with your next insulation job, write 
Johns-Manville, Box 290, New York 16, N. Y. 
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ROCK CORK 
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WHEN TAPPINGE S ~ COCKEYED 


Rares 
LEXIBLE 
NIPPLES 


THEY BEND! 


® MAKE TOUGH 
JOBS EASY! 


@ SAVE TIME 
AND LABOR! 


© REDUCE CosT 
INSTALLATION, 


© INCREASE HEATER 
CAPACITY! 


THE PARACOIL Way; 










MADE IN 4 SIZES, =~» 2 ...0 2 a 
14" 24%™..1% "2 5” 


THE OLD way! 








DAVIS £ 






EN 
tizaeery GINEERING CORPORATION 

NEw JERSEY tinted 

EYE CATCHING 








The Fast Selling Paraccoil 
FLEXIBLE NIPPLES 


THEY BEND! 





are back again! 


THE "PARACOIL” FLEXIBLE NIPPLES have always been one of the fastest 


moving items on the jobber’s shelves. Every steamfitter and plumber 
that ever used them knows how they lick the problem of the “cockeyed” 
tapping, and the out-of-line pipe run. Now available once more, ship- 
ments are breaking every previous record! 
Helping to keep these fittings moving from 
jobber to contractor are some of the most strik- 
ing sales aids ever used for a plumbing or steam- 
fitting specialty. Large 4-color counter cards and 
explanatory stuffers that stop and sell at a glance, 
are available FREE to every jobber that stocks 


these items. They are proven profit makers! 





Flyers for your counter and 
direct mail are part of our 
sales aid. 


Write today for details—your customers will 


thank you for handling the line. 


ay feqiviai:dislemee) ite) 7.uilel, 
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NEW BOOKS & REPORTS 


ACRMA Compiles Air 
Conditioning Standards 


Prepared primarily as “recommended practic” ;, 
ACRMA members, comprising principal equipme:: may. 
ufacturers, a 16 page booklet, Application Eng) cerjy, 
Standards for Air Conditioning, for Comfort, incorpo. 
rates text and tables covering design load factors desig, 
outside and inside conditions, sunlight radiation Lrough 
glass, ventilation and infiltration, design occupang 
heat gain from occupants and appliances, transissio, 
coefficients, air distribution, and capacity specif tions 
The section on load calculations provides a simplifig 
cooling load calculation form. Also included is a ge. 
tion on heating loads, with a short form for heating: 
load calculations. 

The Association states, “These recommended stand. 
ards were designed not to supplant, but rather to supple. 
ment, individual company practice and data prepared 
and published by technical societies. In compiling thes 
recommended standards, the members of ACRMA used 
as bases not only authoritative published materia! and 
generally accepted industry practice, but also their ow 
practical experience in the application of the industry's 
products.” 

This new publication is priced at $1.00, with a schedule 
of discounts for quantity purchases. It may be obtained 
from headquarters of the Air Conditioning and Re- 
frigerating Machinery Association, Southern Bldg 
Washington 5, D.C. 








Cast Bolts for Pipe Joints 
Economically Mass-Produced 

Cast bolts for pipe joints are not only economically 
mass-produced by the use of metal molds and short cycle 
annealing, but they have desirable mechanical and cor- 
rosion-resistant properties, according to C. K. Donoh 
chief metallurgist, American Cast Iron Pipe Co. His 
paper, Cast Bolts for Pipe Joints, which was contributed 
by the metal engineering division of the American So- 
ciety of Mechanical Engineers, was presented at the re- 
cent semi-annual meeting of the society and published 
in the September issue of Mechanical Engineering 

The author briefly outlines the primary qualification 
for pipe bolts by listing high yield strength, toughnes 
and ductility sufficient to withstand ordinary shock ané 
bending stress, and corrosion resistance equal to or Det- 
ter than the pipe with which it is used. Some of the 
advantages and disadvantages of bolting materials com- 
monly used for cast iron pipe joints, according to tht 
author, are: (1) mild steel bolts have the requisit 
strength and toughness but may be low in yield streng& 
so that in tightening, they may be stressed beyond tht 
yield point. This may result in continued stretching 
after the joint is made, permitting it to leak; (2) ste 
bolts may fail because of corrosion before the pipe has 
been affected. Galvanizing or cadmium plating affords 
only temporary protection in aqueous or under? rround 
corrosive environments; (3) regular malleable iron bolts 
are low in yield strength and are as corrodible as steel 





though high strength pearlitic, malleable bolts, lloyed 
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... to be seen 
and not heard 














When you need ribbons on the ducts to 
show your air conditioning in operation 
—then noise and vibration have success- 
fully been eliminated. 

And Korfund Vibration Control assures 
you of this important benefit. Engineered 
especially for your needs, Vibration Con- 
trol prevents disturbance caused by 
machinery in motion. 

Korfund designs Vibration Control for 
fans, blowers, compressors and for com- 
plete units. For really satisfactory air 
conditioning—the kind that takes ribbons 
—<consult Korfund for Engineered Vibra- 
tion Control. 





The Korfund Co., 
inc., is sole distrib- 
utor of Armstrong 
Standard Density 
Vibracork in 2” to 
4” thicknesses. 
Write for complete 
details. 














Korfund Type LK/C is 


an inexpensive steel 
spring Vibro-lsolator 
with resilient chocks 
at the corners fo act 
as stabilizers. 


KORFUND 


VIBRATION 
CONTROL 


THE KORFUN 
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FOR SMOOTH, 
PRECISE BENDS 


IN RADIANT 
HEATING PIPE 








@ Install radiant heating pipe the swift, sure way... with 
the GREENLEE 770-R Hydraulic Pipe Bender which 
makes precise 90° and return bends in co/d pipe of sizes 
¥,” through 2”. 

After making the above illustrated radiant installation 
with the aid of a GREENLEE, Bilz Plumbing and Heating 
Co., Spring Lake, Michigan, reported as follows. ‘One 
man operates the GREENLEE Bender easily and fast, thus 
providing a tremendous saving in labor hours.” 

“There's no flattening of pipe with a GREENLEE 
Bender, it brings substantial savings in fittings and 
manufactured bends. And, most important, there is 
much less friction loss in the system with curve bends 
instead of regular square fittings.” 

Do the job easier, faster, better with a GREENLEE. 
One-man-operated, compact, portable for on-the-job 
work. Two models for pipe from 4" to 4%". Write for 
details. Greenlee Tool Co., Division of Greenlee Bros. 
& Co., 2350 Twelfth Street, Rockford, Illinois. 


= 
GREENLEE 
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designing 


New York - 





ONE-STOP 


BURNER SERVICE 





John Zink and His: 
Engineers Offer You... 


7 
their ability to design and adapt special 


burners for special boiler installations. 


their research laboratory to make accurate 
tests on any type of small boilers, and 
burners, in order that you may know the 
proper specifications and performance your 
particular installation requires. 


John Zink also manufactures Gas Burners, Oil Burn- 
ers, and Combination Oil and Gas Burners for: Do- 
mestic Boilers, Heating Boilers, Industrial Boilers 
and Power Boilers. We are willing and capable of 


and manufacturing special burners for 


special purposes. 


— Write for Literature — 


John Zink Company 


4401 South Peoria 
TULSA, OKLAHOMA 


Salt Lake City - Houston - Los Angeles 
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for corrosion resistance, have given satisfactory “Vice 
(4) bronze and stainless steel bolts may be used >; the 
most severe conditions but are relatively expens » 
Mr. Donoho then describes the metallurgical « elop. 
ment, production, and properties of his compan, alloy 
cast iron bolt which has been developed princip: |y {,, 
use in mechanical joints in cast iron pipe lines { ~ ey). 
veying liquids and gases. The metal is melt« in 3 
cupola and cast into individual molds to form t ¢ pg) 
blank. Quick freezing by reason of the chilling Ction 
of the mold is said to cause the metal to cast “al! whit 
(essentially with no free carbon). Subsequen: he, 
treatment is designed to convert the iron to a malleab): 
structure which is strong and tough, yet easily machip. 
able. The metal mold process is said to permit the use , f 
a composition different from the ordinary cupola ma). 
leable, and the compositional changes permit complet, 
malleableization with a short anneal. The use of 3 pe 
cent silicon and 1% per cent copper in solid solution pro. 
vides high strength and hardness values. The ‘opper 
content in solution, in both bolts and nuts, is said 
make the bolt-nut combination slightly cathodic to up. 
alloyed iron or steel in a conducting environment. Sinc: 
electrochemical corrosion currents generally run from 
pipe to bolts and not in the reverse, the bolts, in effect 
are protected cathodically. In strong acids corrosion 
occurs more by direct chemical action, and the copper 
content of these nuts and bolts aids corrosion resistance 


Revises Standards on Steam Jet 
Ejectors and Vacuum Cooling 

Important revisions in the standards of the Heat Ex- 
change Institute are contained in the second edition of 
its steam jet ejector and vacuum cooling section stand- 
ards. 

The new publication contains three parts bound in one 
book. Part one contains recommendations on nomencla- 
ture, operating principles, types of assemblies, capacity 
and standard accessories and materials of construction 
The test code for steam jet ejectors, part two, has 
been considerably revised, and contains new steam flow 
curves based on the latest available data; a revised 
critical pressure ratio curve; recommendations covering 
measurement of motive steam, condensing water, pres- 
sure, and capacity; information on performance tests 
revised illustrations of HEI standard flow nozzles; of- 
cial HEI orifice capacities; revised diagrammatic 2'- 
rangements of apparatus for conducting various tests 
and air water vapor mixture data. Part three on steam 
jet vacuum refrigeration equipment contains recom- 
mended definitions, nomenclature, performance, ©0- 
struction, standard units, and special types. 

Price of the revised publication is $1.00 per copy. and! 
may be secured from the office of the Secretary: ©. © 
Rohrbach, 90 West St., New York 6, N. Y. On quantity 
orders for students use, and on orders from booksellers 
the price is 75 cents per copy, plus delivery charges. 


ASA Issues New Listing 
of 874 Standards 

An entire new listing of its 874 standards is now vail: 
able free of charge at the American Standards Associa- 
tion and may be obtained from their office, 70 FE 45th 
St., New York 17, N. Y. 
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Gas Fired 


“STEAMBOILERPLANTS” 


Make More Money for YOU 


because = McKee Eclipse Boilers are built “Better Than Code”. They 
* require little service, so you keep the profits you make! 





>on 


hite 




























hin- pes Being Gas-fired, they produce Hot, Dry Steam, FASTER, for 
se of * many applications from garment pressing to chemical plant 
7 processing. 
mal- 
let 3 — They supply Steam “RIGHT-AT-THE-JOB”— close to the 
ete * application; save space; save steam; save money for your customers. 
eT 
“ ieee They're a “Complete Package” — A Factory Built Unit, ready 
' * to make simple connections to gas and water supply. 
er 
_ 5 — They Install Faster, Steam Faster, and so SELL FASTER: 
W * Quicker Turnover; More profit for you! 
un- 
ince Write for complete details on STEAMBOILERPLANTS and our 
“a co-operation with Heating Engineers and Contractors. 
fect 
sion 
per ———— McKee 
nce : ° 
Type 3-A, Type D, Type C 
en be Fag ; } > Cc l ipse 
Type C-Same size as Type T os Site Mie” 
D, but faster for steam, ideal ype  it’e tor C » Eri 
fo gravity return, — c ROCKFORD, ILLINOIS it it's for Gas—buy Eclipse 
Ex- 
1of = — — 
nd- 
cla- 
ity 7 
ion 
has - | "de : 
: or the asking: 
sed 
ing 
sel KLIPFEL Float Valves assure reliable, 
ts 
ff constant liquid level control. 
ar- 
ts Over 40 years of valve selection 
* experience is condensed into the 16 
} 1° 
on pages of our Bulletin No. 344. 
J it Why not write for it today? 
C it’s yours for the asking. 
j y me ee ee ee eee eee aes ae ee eee aa IS Oe ee ee > 





TS = KLIPFEL MANUFACTURING CO., Dept. C-10, Hamilton, Ohio 
Please send me Bulletin No. 344, without obligation. 
| Rn iat ienastbbegdreceseuas 
l (PLEASE PRINT) 
‘ a ne 
ie 
2. AUTOMATIC REGULATING VALVES ! I a ee er a es erlhahearocebereme 
th ON ER RAE SSPE SEL EL se A Ee 
| HAMILTON, OHIO | 
! City end Stete......-.--------------------~------------------+" 
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IF YOUR BOILER CONTROL 


is A MAGNETROL 


YOUR WATER LEVEL 


is SAFE! 


MAGNETROL provides today’s 
most dependable method of pump 
control, low water fuel cut-off and 
low water alarm. It's simple, posi- 
tive, foolproof! That's because 
changes in water level are trans- 
mitted to the switching mechanism 
by magnetic action. There are no 
bellows . . . no stuffing box .. . 
no diaphragms . . . no electrodes! 

Float-actuated piston has no 
mechanical or electrical contact 
with switch. MAGNETROL'S highly 
dependable performance is proved 
by use in every type of plant under 
all conditions. MAGNETROL is the 
guiding hand on every Schaub 
Boiler Return System . . . and can 
be used with any electric boiler 
feed pump for greater reliability. 


MEW “UNITARY SWITCHING MECHANISM 


Quick changes in Magnetrol's operating functions are pos- 
sible with the new “Unitary” switching mechanism. Completely 
self-contained, it is installed or replaced on the job as simply 
as changing cells in a flashlight. Switch spacing and level differ- 
ential are easily adjusted. No special tools or skill are required. 


MAGNETROL STANDARD MULTI-STAGE 
CONTROLS 

Model 251 [illustrated above) for pressures up to 250 Ibs... . 
Model 126 for pressures.up to 125 Ibs. Normally, these provide 
2-stage control. Upper stage starts and stops boiler feed pump. 
Lower stage controls low water fuel cut-off or alarm—or both. 
A third level stage can be odded, if desired, for two-stage 
pump control. 


MAGNETROL COMBINATION WATER COLUMN 
& CONTROL 


Models W-126 and W-251 for pressures of 125 and 250 Ibs. 
respectively. A longer float chamber has tapped outlets for 
gauge glass and three try-cocks, and conforms to ASME Code 
water column design. These models therefore combine the 
functions of both water column and controller. 

MAGNETROL SINGLE-STAGE CONTROL 


Model 249 (pressures up to 250 ibs.). Ideal for low water 
cut-off and/or alarm function only. 


Write for Bulletin 147 and full information 
on Magnetrol Boiler Water Level Controls. 


MAGNETROL, 


Chicago 23, Illinois 
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The new listing includes prices which are -», 
slightly upward, because of increased product! 
and a number of additional revised standards a roved 
since the January 1947 issue of all American Sta \darg, 
Under the new price listing a complete set of al Amer. 
can Standards comes to $200.00, and a complete so; .) 
American Safety Standards costs $32.50 a set. Cus’ omo-. 
quantity discounts are allowed in the new | ita), 
These range from 20 to 45 per cent for various q) 
up to 1000. 


Iron Valve Standards 
Now in Print 

Printed copies of Simplified Practice Recomme )\da:; 
R184-47, Iron Valves, are now available, accordin: ; 
announcement by the commodity standards diy 
the National Bureau of Standards. The recon 
tion, first issued in 1942, applies to the usual types 
iron gate, globe, angle, and check valves for prim 
pressures of 25, 125, 150 and 250 Ib and 100 and 8 
pressures of water, oil, and gas. A simplified rang 
sizes is given for the various types and kinds of ya) 
for each of the pressure ratings. It will serve as a us». 
ful standard of practice in the production, distributio; 
and use of these valves. 


Copies are for sale by the Superintendent of Docy- 
ments, Government Printing office, Washington 25, Dc 
for 5 cents each. A discount of 25 per cent will be al- 
lowed on orders of 100 or more copies. 


ASRE Issues Pamphlet on 
Conditioning for Candy Plants 

The candy industry has found that the proper contr 
of temperature and humidity is vitally important. The 
use of air conditioning to eliminate changing atmos- 
pheric conditions and their adverse effect on productior 
is described in a new pamphlet, Air Conditioning in 
Candy Manufacture, Application Data 39, published by 
the American Society of Refrigerating Engineers 


Prepared by H. C. Hoffmann of the Carrier Corp. and 
formerly chairman of the society’s air conditioning con- 
mittee, the pamphlet contains information on cooling 
tunnels, cold rooms, hot rooms, revolving coating kettles 
methods of supplying refrigeration, and miscellaneous 
operations of candy manufacture. 





The four page leaflet may be obtained from ASR 
headquarters, 40 W. 40th St., New York City. The price 
is 20 cents. 


Other Books and Reports Received 

Supplement No. 2 to the 1942 Edition of the eo 
Standards Code for Pressure Piping, designated as 
B31.1b-1947, available from American Standards Ass0¢c!2- 
tion, 70 E. 45th St., New York 17, N. Y., or from 
sponsor, American Society of Mechanical Engineers, 2 
W. 39th St., New York, N. Y. Price, 60 cents per cop! 
Major changes in the supplement consist of additions 
covering instrument and control piping to each seco 
of the code, changes in the formulas for the determiné 
tion of minimum pipe wall thickness in all sections, an¢ 
revision of the minimum temperature for cas! ir 
refrigeration valves and fittings from -60 to -100 ! 
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45 INDUSTRIES solve 
Venting Problems with 
RANSITE “vex PIPE 


Survey shows plant engineers 
specify this asbestos-cement pipe 
for longer life, less maintenance 


















EPORTS FROM 45 industries indicate more and more 
plants rely on Transite Industrial Vent Pipe to 
carry off corrosive fumes, gases, vapors, dust, and smoke. 


The reason, J-M engineers state, is that Transite Vent 
Pipe is made of asbestos and cement combined by a 
special process ... has a high resistance to many corro- 
sive conditions ty pical of industrial operations. Plants 
that formerly had to replace vent pipe at frequent inter- 
vals often get years of efficient service from Transite . . 
with practically no maintenance costs. 


Because this vent pipe is completely rustproof, it may 
be used for vents and stacks without protective painting. 
Light in weight and readily assembled, Transite Indus- 
trial Vent Pipe comes in sizes from 3” to 36” in diameter. 
A full line of Transite fittings assures corrosion re- 
sistance throughout the system. 


J-M engineers will be glad to consult with you about 
the use of Transite 
Industrial Vent Pipe 
as a possible solution 
to your venting prob- 
lems. Ask for Data 
Sheet series, DS-336. 
Johns-Manville, Box 
290, New York 16, 
N. Y. 





A typical installation of Transite In- 
dustrial Vent Pipe venting corrosive 
goses, vapors and fumes from a 
large industrial plant. 








Typical Industries in which Transite Industrial Vent Pipe is used 
Aircraft Foundry Quverrying 
Automobile Furnace Rel'road 
a Furniture ones 

eaching Gas efrigeration 
Boiler Works Glass Rubber 
Laboratory Sewage Works 
a —- = 
Chemical Meat Packing Smelting 
Doiry Metal Soop 
mw FS Paint ae Refining 
a Machinery - 
Potash Tool 
Food Pulp & Paper Water Works 

















As advertised in TIME and NEWSWEEK 


New space-saving 
filter cleans 
up to 61% more air 


A TRICKY PROBLEM 
encountered by ven- 
tilating engineers is 
filtering a cae vol- 
ume of air where 
space for filter panels 
is limited. Often 
standard filters just 
won't do. But Air- 
Maze has the answer 
—the new P-5 high- 
velocity filter. 





It operates at “coil” velocities up to 600 
f. p. m., instead of the standard 350. Makes it 
possible to use )¢ fewer filters for many indus- 
trial, commercial and railroad ventilating 
jobs. Usually eliminates need for V-Bank assem- 

lies. Cuts air-cleaning cost to an all-time low. 


THE P-5S WORKS HARDER than most types of 
filters. Its exclusive filter media design causes 
3 changes of direction in air flow. Over a 
million tiny openings in every 20 x 20 panel 
literally “scrub” the air 
free from dust, dirt, and 
impurities, causing 
them to deposit evenly 
on viscous-coated wire 
baffles. Yet the “Z” 
shaped channels (see 
illustration) provide 
large open areas for dirt 
storage so that flow of 
cleaned air is almost un- 
, impeded. Result: More 
~ BUT IT COMES OUT CLEAN! clean air, less servicing 

than ordinary filters. 
Filters are all-metal, permanent, easily cleaned. 


DIRTY AIR GOES IN HERE 





Other Air-Maze filter panels are available 
to meet a wide variety of specific requirements: 


GREASTOP* FILTERS to prevent grease nuisance 
and fire hazard in kitchen ventilating ducts. 


KLEENFLO* FiLTERS for recirculating air systems, 
unit ventilating cabinets. Moderately priced 


WATER ELIMINATOR PANELS for industrial use 
where entrained water must be removed from 
the air stream. 


INDUSTRIAL Fitters (Types “A”, “B” and R-72) 
for heavy duty ventilating obs and for pro- 
tecting engines and compressors from i 
sive elects of dust and grit. 


*T. M. registered U. S. Patent Office 


HAVE YOU A FILTERING PROBLEM? Whatever it is, 
ut it up to Air-Maze, the Filter Engineers. 
Vhether you build or use engines, compress- 

ors, air conditioning 

and ventilating 
equipment, or any 
device using air or 
liquids—the chances 
are there is an Air- 

Mazcengineered filter 

to serve you better. 

Write Air-Maze 

Corporation, Cleve- 

land 5. Ohio. 








The Filter Siehioers 
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Other Books and Reports Received (Cont.) 


Conduction of Heat in Solids, by H. S. Carslaw, emeritus 
professor of mathematics, University of Sydney, and 
J. C. Jaeger, lecturer in mathematics, University of 
Tasmania. Contains some 400 pp, is cloth-bound, priced 
at $8.00, and is published by the Oxford University Press, 
114 Fifth Ave., New York 11, N. Y. Carslaw’s Introduc- 
tion to the Theory of Fourier’s Series and Integrals and 
the Mathematical Theory of the Conduction of Heat, 
published in 1906, and his Introduction to the Mathe- 
matical Theory of Conduction of Heat in Solids, pub- 
lished in 1921, have been extended and brought up to 
date in this completely new mathematical text which 
contains a comprehensive treatment of the Laplace 
transformation method of dealing with heat conduction. 


Fluid Flow in Pipes—Its Formulas, Physical Properties 
and Their Dimensions, by C. H. McClain. Published by 
the author, 21 W. Wilmot Ave., Havertown, Pa., and 
designated as Technical Bulletin No. 21-A. This is an 
abridged edition of the author’s Fluid Flow in Pipes 
and its Dimensional Analysis. Written as a treatment of 
the theory and practice of fluid flow in pipes from a 
dimensional viewpoint, it provides more detailed in- 
formation than is usually found in handbooks. The 
booklet has 30 pp, 8% x 11 in., is paper covered, and is 
priced at $1.00 per copy. 


Refrigeration of Ships’ Stores, by C. B. Albright, R. A. 
Chadburn, and J. W. Geddes. The application of refrig- 





eration for the preservation of food on shipboard , 
described in this six page pamphlet, designa eq as 
Refrigeration Engineering, Application Data 2% pyp. 
lished by the American Society of Refrigeratin; Engi 
neers, 40 W. 40th St., New York City. Copies may 
obtained from ASRE Headquarters for 30 cents each, 


Learning to Weld, published by Lincoln Electric ¢y 
Cleveland 1, Ohio, contains 32, 54% x 84 in., pages ang 
83 illustrations, is paper covered and is priced at » 
cents per copy in the U. S. A., elsewhere, 35 cents each 
Provides a simple basic approach for anyone interesteg 
in making a start in arc welding. Its purpose is to teach 
how to weld and to assist in applying arc welding to th 
repair of broken parts, the hard surfacing of worn parts 
and the building of miscellaneous equipment. 


Condensation of “Freon-12” with Finned Tubes, by D. 4 
Katz, R. E. Hope, S. C. Datsko, and D. B. Robinsoy 
was presented at the 42nd annual meeting of the Ameri. 
can Society of Refrigerating Engineers. Condensing 
coefficients for “Freon-12” were measured on six dif. 
ferent finned tubes and one plain tube. The film co- 
efficients for condensing “Freon” were found to var 
from 208 to 425 Btu per hr per F per sq ft of finned area 
depending upon the tube and the temperatures involved 
The data have been analyzed and shown to be in gen- 
eral accord with the Nusselt theory of condensation 
modified for finned tubes. 
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OIL BURNERS 


HORIZONTAL 
ROTARY 


Capacity Ranges 











GALLONS | BOILER | SQUARE FEET 

PER HOUR H. P. STEAM RAD. 
MINIMUM 2 6 800 oe 
MAXIMUM 165 500 64,000 
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BURNING EQUIPMENT 


FOR PERFECT HEAVY OIL BURNING 
UNDER ALL OPERATING CONDITIONS 





ACE ENGINEERING CO. 


W. 15th Street . Chicago, titinois 
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BINKS TYPE 2-D 
34 STANDARD SIZES 

Binks Type 2-D Horizontal Induced Draft 
Cooling Towers are ideal units for use 


either indoors or outdoors. They create 
their own draft, making them efficient in tight spots where the 
natural movement of the air is restricted. The ratio of air to 





water and travel flow is controlled to provide maximum cooling 
at the lowest possible cost. Single fan sizes are available with 
capacities from 3 to 150 G.P.M. Twin fan sizes have capacities 
from 180 to 300 G.P.M. 

There’s a Binks Cooling Tower for 


every water cooling job 










SEND NOW FOR BULLETIN 601 


12 pages of helpful data, charts, dimen- 
sions, etc. to help you select the right Binks 
Type 2-D cooling tower. 


| inks al MANUFACTURING COMPANY 
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You'll avoid trouble— 
due to dirt and lime in your water 
when you install the new A-P Model 68-8 Water 

Regulating Valve on your water-cooled condensing 





units. A radically different construction principle 
actually “cleans itself," employing a molded 
composition seal on the valve stem which moves across 
the polished mirror-smooth stainless steel seat with 


on effective wiping" action. Laboratory tested in sandy 


water, this unique sliding seal and seat showed 

no sign of water after the equivalent of 

many yeors use — proof of ‘‘lifetime’’ of accurate 
water regulating service. 


With an operating head pressure of 50 to 150 p.s.i. 
Model 68-B can be easily adjusted to your system 
through the wide port in the body. Its long stroke 


provides closer, more uniform control without chattering 


or water-hammer. Three sizes, %", 2" and %" inlet 
ond outlet, offer a wide range of utility on Freon, 
Methyl! Chloride or Sulphur Dioxide systems. 

Buy it today at your leading Refrigeration Jobbers 
— or write for bulletin No. M100. 


fip) Refrigeration 
DEPENDABLE Valves include: 
Thermostatic Expansion Valves, Refrigerant and 
Water Solenoids, Suction Pressure Regulating Valves, 
“Trap-Dri"’ Drier-Filter-Strainer and ‘‘Trap-it"’ Filter- 
Strainer, and Thermostats for cooling or heating. 


AUTOMATIC PRODUCS COMPANY 


2460 North Thirty-Second St., Milwaukee 10, Wisconsin 
Export Dept., 13 East 40th Street, New York 16, N. Y. 


DEPENDABLE 


REFRIGERANT VALVES 
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MEETINGS & CONVENTIONS 


Industrial Hydraulics Conference 
Sponsored by Armour, Others 

The third annual meeting of the National Conference 
on Industrial Hydraulics will be held October 16 and 17 
at the Hotel Continental in Chicago. The conference is 
sponsored by Armour Research Foundation and the 
graduate school of Illinois Institute of Technology in 
cooperation with the Chicago sections of the SAE, 
ASCE, and ASME. 

Additional information may be obtained from Dr. V. 
L. Streeter, Armour Research Foundation, Technology 
Center, Chicago 16, Ill. 





Welding Meeting, Exposition 
to Be Held Concurrently 

The American Welding Society, 33 W. 39th St., New 
York City, will gather for the 28th annual meeting to be 
held October 19-24 at the Hotel Sherman, Chicago, dur- 
ing the National Metal Exposition. A total of 70 papers 
covering 16 classifications of welding applications and 
research will be presented at the 20 technical sessions 
during the week. 

In addition to the technical sessions of the Society 
there will be welding and cutting exhibits at the Ex- 
position, to be held at the International Amphitheatre, 
Chicago. This exposition has been extended to run a 


full week starting October 18. It will be oper from, 
noon to 10:30 p.m., October 18 to 22, inclu ive , 
from 10:00 a.m. to 6:00 p.m. on Thursday an’ Prigy) 
October 23 and 24. | 


Chemical Conference to 
Be Held on West Coast 

An industrial chemical conference and display ; 
the western states and Pacific area are schedule for 4 
Civic Auditorium in San Francisco, Oct. 21-25. Thy 
the first regularly scheduled Pacific Chemica! Exp, 
tion and will be presented by the California sectioy y 
the American Chemical Society, whose headquarter; ; 
at the Whitcomb hotel, San Francisco. 












Building, Maintenance Products 
to Be Exhibited in New York 
The National Association of Housing Officials. ty 
E. 60th St., Chicago 37, Il., will hold its 14th anm 
meeting at the Hotel New Yorker, New York Ciy 
November 17 to 20. The second annual exhibit of by 
ing and maintenance products will be held simultay 
ously for this group, composed of executive directo 
nonsalaried commissioners, engineers, maintenay 
superintendents, architects, and other management pe 
sonnel connected with permanent public housing. 


ASME Annual Meeting 

Scheduled for December 
The 1947 annual meeting of The American Society a 

Mechanical Engineers, 29 W. 39th St., New York City 











“TAILORMADE"” 
to Fit Your Requirements 


The Reinhard 700 Series embodies all the 
latest developments in conversion burners for 
cast iron sectional and steel fire box boilers. 
The cast burner heads employ the Up-Shot 
principle and are made to withstand tremend- 


11 South Ninth Street 





ous heat. Quiet in operation, they make maxi- 

mum use of fuel to give real economy of 60,000 to 

operation. 3,500,000 
BTU Output 


REINHARD BROTHERS COMPANY 


Quality products for over 45 years. 





700 Series 
INDUSTRIAL 
CONVERSION GAS BURNERS 









Minneapolis 2, weal | 
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Ail over America, 
leading insulation 
contractors install 





TE 


REALLY STURDY 
BLOWER WHEELS 


... Because of the 
PATENTED 
CONSTRUCTION 


The steel inlet, back plate 
discs and slots are die cut 
to insure exact spacing 
of the blades, which are 
EXTERIOR, and one of the hardening rooms in new ice cream plant Y ~~ formed in pairs toincrease 
of H. P. Hood & Sons, Charlestown, Mass. The insulation is Novoid rigidity. 
Corkboard erected by A. F. Underhill, inc, Novoid distributor in ; 7 : 
Cambridge, one of New England's outstanding insulation experts. A machined aluminum 
| | hub is riveted to the back 


You don't have to postpone your insula- 
tion job or accept substitutes any longer. 
America’s foremost insulation contractors 
can furnish Novoid Corkboard, Mineral 
Wool Board, or Novoid Cork Pipe Covering, 
and can install it at once. 


These insulation materials offer maximum 
insulating efficiency, high moisture-resistance, 
and long-lasting service. It pays to insulate 
with Novoid because Novoid assures you of 
continued low cost of operation. 


For complete facts about Corkboard, Min- 
eral Wool Board, and sundries especially de- 
veloped to make low temperature insulations 
most efficient, write to Cork Import Corpo- 
ration, 39 Park Place, Englewood, N. J. 


plate, then the blades in- 
serted into the slots. 


Each pair of blades are 
spot welded to the back 
plate. The inlet disc is 
then pressed down over 
the tips of the blades, 
which are bent against 
the inherent spring of the 
steel and then rolled flat 
against the inlet disc. 
Because of this construc- 
tion JANETTE W 

have given universal satis- 
faction to blower manu- 
facturers for over 20 years. 


Why Not USE Them 
In YOUR BLOWERS? 


ASK FOR BULLETIN No. 24-1 


NOVOID INSULATION 


CORKBOARD -+- PIPE COVERING 
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FOR DEPENDABLE FAN DUTY 


% 4-POLE SHADED POLE. * NON-RADIO 
INTERFERING. * BROADLY SPACED BEARINGS. 
% EXTRA CAPACITY LUBRICATION. * TWO 
SQUARE INCHES OF BEARING SURFACES. 
% FLUSH-WELD PRECISION SKEWED ROTOR. 

% VARNISH IMPREGNATED WINDINGS. 

% RUGGED STEEL CASE. 
Write or phone today. Ask about the Type ““W"’ 





BUILT BY SPECIALISTS 


You can expect and will receive complete 
cooperation on your motor problems at 
Redmond Company, Inc. Here is an organiza- 
tion of specialists, who manufacture Micro- 
motors, speed controllers and small blower 
units, exclusively —no complete consumer prod- 
ucts to compete with the products of customers. 













COMPANY, INC. 
Owosso, MICH, 
Expanded facilities. Prompt 
deliveries. Service before 
and beyend the sale. 
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will be held at the Chalfonte and Haddon Ha 
Atlantic City, Dec. 1-5. 

Another meeting scheduled this year is tha o;; 
fuels division which will be held with the c |) gjy. 
sion of the AIMME in Cincinnati, October 20, » 


Says Hotel Accomodations 
Adequate for REMA Show 


Adequate housing accommodations for persons t; eng. 
ing the 5th All-Industry Refrigeration and Air Cong, 
tioning Exposition in Cleveland, January 26 to 29 an 
practically assured according to F. J. Hood, chairmy 
of the show committee. The Refrigeration Equipmey 
Manufacturers Association, sponsor of the show ha 
arranged to handle all reservations through the Cley. 
land Convention and Visitors Bureau. Early applic. 
tions are urged as some trouble may be encountered 
obtaining rooms at the last minute. 


Heating, Air Conditioning Show 
to Include New, Improved Products 

The 8th International Heating, Ventilating, and 4 
Conditioning Exposition will be held in Grand Centr 
Palace, New York City, the week of February 2, 194 
Almost every known device for promoting indoor con. 
fort (some new, others strikingly improved) will » 
presented. 

Exhibitors’ response to date indicates that al! spag 
will be exhausted in advance of the opening, according 
to C. F. Roth of the International Exposition Co., Grand 
Central Palace, New York, N. Y., managers of the shoy 

The exposition will again be under the direct auspica 
of the ASHVE, and the Society’s 54th annual meeting 
will be held concurrently (see the Society Journal Se- 
tion in this issue for further details). 


OHI Plans for 1948 Convention Progressing 


A. E. Hess, managing director, Oil-Heat Institute o 
America, 6 E. 39th St., New York City, reports that 
plans are progressing for the 1948 convention and expo 
sition to be held in the Chicago Coliseum during the 
week of April 5. He also has advised that convention 
and exposition arrangements have been completed ft 
Boston during the week of May 15, 1949, with a shor 
to take place in Mechanics Hall. 


HPACCNA Sets Date 
for 1948 Convention 

The Heating, Piping and Air Conditioning Contra 
tors National Association, Rockefeller Center, 1250 Ave 
nue of the Americas, New York City, has chosen Pit 
burgh as its convention city for 1948. The association’ 
59th annual convention will be held June 1-5 at tt 
Hotel William Penn. 


REMA Plans November Exposition for 1949 

The 6th All-Industry Refrigeration and Air Condition 
ing Exposition will be held in Cleveland, the week @ 
November 7, 1949. Announcement was recently made 0 
the Refrigeration Equipment Manufacturers Associi 
tion, sole sponsor of the show. 
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